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Aerial  View  of  Big  Bay  Harbor 


ENVIRONMENTAL  ASSESSMENT  REPORT 
OPERATION  AND  MAINTENANCE 
AND  HARBOR  RELATED  SHORELINE  EROSION 
BIG  BAY  HARBOR 
BIG  BAY,  MICHIGAN 
LAKE  SUPERIOR 


INTRODUCTION 

The  purpose  of  this  report  is  to  assess  the  environmental  impacts 
associated  with  the  St.  Paul  District  Corps  of  Engineers  harbor 
maintenance  activities  in  Big  Bay  Harbor  and  harbor-related  shore¬ 
line  erosion.  This  assessment  has  been  drawn  in  part  from  an 
environmental  report  prepared  by  National  Biocentric,  Inc.,  under 
contract  with  the  Corps  of  Engineers.  National  Biocentric's 
report  is  on  file  in  the  St.  Paul  District  office. 

1.000  PROJECT  DESCRIPTION 

1.100  Project  Location.  Big  Bay  Harbor  is  located  in  Marquette 
County,  Michigan,  on  the  south  shore  of  Lake  Superior  in  Michigan's 
Upper  Peninsula  at  latitude  46°  49'  N  and  longitude  87°  44'  W.  The 
harbor  is  located  33  miles  northwest  of  Marquette  and  38  miles  east 
of  the  lower  (portage)  entry  to  the  Keweenaw  Waterway.  (See 
exhibit  1,  page  A-l). 

1.200  Project  Purposes.  Big  Bay  Harbor  was  developed  as  a  harbor-of- 
refuge  to  accommodate  recreational  and  commercial  fishing  craft. 

1.300  Project  Authorizations.  The  construction  of  Big  Bay  Harbor  as 
a  harbor-of-refuge  was  authorized  through  the  River  and  Harbor  Act  of 
1945,  although  construction  did  not  begin  until  1960.  The  existing 
harbor  is  the  result  of  joint  cooperation  between  Marquette  County, 
the  Michigan  State  Waterways  Commission,  and  the  Corps  of  Engineers. 
Harbor  development  involved  the  construction  of  two  breakwaters,  an 
entry  channel  and  an  inner  harbor  basin.  The  harbor  is  entirely 
man-made. 

1.301  A  shoreline  processes  study  is  presently  being  conducted  under 
the  authority  of  section  111  of  the  1968  Rivers  and  Harbors  Act  for 
the  purpose  of  determining  whether  the  Corps  structures  are  respon¬ 
sible  for  the  erosion  problem.  The  first  phase  of  this  study  will 

be  completed  in  June  1975. 

1.400  Existing  Project.  The  harbor  entrance  is  defined  by  two 
breakwaters  extending  out  from  shore  (exhibit  2).  The  east  break¬ 
water  is  oriented  south-southwest  to  north-northeast  and  extends 
471  feet  into  Rig  Bay.  The  west  breakwater  is  slightly  doglegged 


to  the  right  and  oriented  southwest  to  northeast  along  its  787 
foot  length.  At  the  shore  end  the  structures  are  approximately 
430  feet  apart,  but  at  the  east  pierhead  the  distance  between 
them  decreases  to  120  feet.  Construction  was  completed  by  November 
1961. 

1.401  The  inshore  547  feet  of  the  west  breakwater  consists  of  a 
central  steel  sheet  pile  wall  with  stone  protection  at  its  base.  The 
remaining  240  linear  feet  is  constructed  of  steel  sheet  piling  cells 
filled  with  sand  and  capped  with  2  feet  of  grouted  rock.  There  is  a 
navigation  light  on  the  lakeward  end  of  the  breakwater. 

1.402  The  east  breakwater,  when  first  constructed,  consisted  of  439  feet 
of  a  central  steel  sheet  pile  wall  with  stone  protection  at  its  base  and 

a  double  layer  of  cover  stone.  The  breakwater  was  damaged  by  a  storm  in 
1966  and  repairs  were  completed  in  1969.  Approximately  250  lineal  feet 
of  damaged  sheet  pile  at  the  shoreward  end  of  the  breakwater  was  re¬ 
placed  with  rubble  mound  and  the  adjacent  shore  was  rebuilt  with  pumped 
sand  and  riprap.  At  the  lakeward  end  of  the  breakwater  there  is  a 
32-foot  diameter  single  steel  sheet  pile  cell  which  is  constructed 
like  the  west  breakwater  cells  and  topped  with  a  navigation  light. 

1.403  The  entry  channel  and  inner  basin  combine  to  form  an  "L" 
shaped  harbor.  The  entry  channel  is  approximately  800  feet  long  and 
is  authorized  for  a  12-foot  project  depth.  The  channel  flares  lake- 
ward  of  the  east  pierhead  but  for  most  of  its  length  it  is  80  feet 
in  width.  At  the  south  end  of  the  entry  channel  is  a  rectangular 
harbor  basin  100  feet  wide  and  430  feet  long  at  right  angles  to  the 
entry  channel  with  a  depth  of  10  feet. 

1.404  Additional  Corps  structures  include  250  feet  of  steel  sheet  pile 
revetment  eAtcnding  along  the  inner  harbor  shore  adjacent  to  the  west 
breakwater.  A  lo9-foot,  stone-filled  steel  sheet  pile  revetment  has 
been  built  on  the  east  of  the  entrance  to  the  breakwaters.  On  the 
lakeshore  by  each  breakwater  there  is  stone  protection  (125  feet  west 
and  200  feet  east).  During  its  brief  history  the  harbor  has  been  subject 
to  beach  erosion  east  of  the  east  breakwater.  The  erosion  has  been 
continuous  but  was  accentuated  by  the  severe  storm  in  November  1966 
which  partially  destroyed  the  east  breakwater.  High  lake  levels 

have  also  aggravated  the  erosion  problem. 

1.500  Improvement  By  Others.  Local  interests  and  the  Michigan  State 
Waterway  Commission  have  cooperated  to  expand  the  basin  by  widening  it 
50  feet  on  each  side  to  a  depth  of  6  feet  on  the  north  and  8  feet  on 
the  south  and  lengthening  it  about  100  feet  with  an  8-foot  depth.  Thus, 
the  overall  dimensions  of  the  harbor  basin  are  530  by  200  feet.  A  narrow 
250-foot  channel,  dredged  by  private  interests,  extends  eastward  from 
the  east  end  of  the  oasin  (see  exhibit  2). 
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1.600  Future  Structures.  At  the  present  time  there  are  no  Corps 
projects  proposed  or  under  construction  in  Big  Bay  Harbor. 

1.700  Operation  and  Maintenance.  The  purpose  of  the  Corps  of  Engineers 
structures  in  Big  Bay  Harbor  is  to  maintain  the  harbor  entry,  pro¬ 
vide  navigational  safeguards,  and  to  provide  a  harbor-of-refuge.  The 
principal  operation  and  maintenance  activities  attendant  to  this  end 
involve  breakwater  repair,  dredging,  and  dredged  material  disposal. 

The  present  requirement  for  maintaining  the  harbor  dates  back  to 
1945  (see  exhibit  3) . 

1.710  Breakwater  Maintenance.  The  principal  Corps  structures  in 
Big  Bay  Harbor  are  the  two  breakwaters.  The  crane  barge  MARKUS  atten¬ 
ded  by  the  tug  DULUTH  and  the  tender  FAIRCHILD  are  the  usual  comple¬ 
ment  of  equipment  used  to  repair  the  Big  Bay  Harbor  breakwaters. 

The  MARKUS  can  be  used  to  transport  repair  equipment  and  supplier  anc 
can  be  equipped  with  a  mechanical  rock  grapple  for  hoisting,  moving, 
and  placing  3  to  10  ton  boulders  at  the  repair  site.  Maintenance 
consists  primarily  of  replacing  rock  torn  from  the  Big  Bay  breakwate: 
during  Lake  Superior  storms.  The  Corps  purchases  rock  from  local 
sources  for  use  in  structure  repair  work. 

1.720  Dredging.  The  initial  construction  of  Big  Bay  Harbor  channel 
and  basin  necessitated  the  removal  of  101,000  cubic  yards  of  material 
under  Corps  contract  during  the  1960-61  period.  Approximately  174,000 
cubic  yards  of  sediment  have  subsequently  been  dredged  in  maintenance 
operations.  The  largest  amount  removed  in  a  single  maintenance  dredg¬ 
ing  operation  was  10,775  cubic  yards  in  August,  1974;  the  smallest 
amount  removed  was  3,740  cubic  yards  in  July,  1971  and  September,  1970. 
Although  the  harbor  channel  and  basin  were  authorized  for  a  project 
depth  of  12  feet,  present  control  depths  are  10  feet,  and  Corps  plans 
are  to  maintain  the  current  harbor  depth.  Dredging  is  necessary  to 
remove  sediments  carried  into  the  harbor  by  wave  action  and  littoral 
currents. 


1.721  Costs.  The  cost  of  past  dredging  in  Big  Bay  Harbor  was  approx¬ 
imately  $56,000.  The  anticipated  dredging  costs  for  the  next  10  years 
are  $180,000,  with  Fiscal  Year  1976  costs  anticipated  at  $35,000. 

1.722  The  material  which  is  dredged  from  the  harbor  consists  mainly 
of  sand  with  small  amounts  of  silt,  clay,  and  varying  organic  matter. 
Organics  are  especially  high  in  the  inner  harbor. 

1.730  Dredge  Material  Disposal.  The  Environmental  Protection  Agency 
(EPA)  has  classified  the  inner  harbor  as  polluted.  The  outer  harbor 
is  not  judged  to  be  polluted  (see  exhibits  2  and  4  for  designation 
, of  polluted  and  non-polluted  areas) .  The  Corps  of  Engineers 
has  estimated  a  total  dredging  of  approximately  50,000  yards  over  the 
next  10-year  period  of  which  the  largest  portion  would  be  taken 
from  the  mouth  of  the  breakwaters  (in  the  outer  harbor).  It  is  esti¬ 
mated  that  approximately  2,000  cubic  yards  would  need  to  be  dredged 
from  the  inner  harbor. 
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1.731  During  the  dredging  operation,  dredged  materials  are 
placed  by  the  clamshell  dredge  into  bottom  dump  scows  for 
removal  from  the  dredge  site  to  the  disposal  area.  Dredged  material 
has  been  disposed  of  as  beach  nourisliment  adjacent  to  the  shore  extend¬ 
ing  500  feet  east  from  the  east  breakwater.  Dredged  material  used  for 
beach  nourishment  is  dumped  close  to  the  shoreline  in  waters  averaging 
8  feet  in  depth.  A  second  designated  disposal  site  is  located  in  the 
lake  due  north  from  the  pierhead  of  the  east  breakwater  beginning  at 
the  50-foot  contour.  The  use  of  this  site  has  been  very  limited  due 
to  requests  for  beach  nourishment  east  of  the  harbor. 


1.732  Confined  Disposal.  Initial  investigations  into  alternative 
disposal  methods  for  polluted  sediments,  under  the  guidance  or  an 
independent  group  of  consultants  in  cooperation  with  the  Environ¬ 
mental  Protection  Agency  and  the  Corps  of  Engineers,  were  unable  to 
determine  specific  adverse  impacts  of  open  water  disposal  of  polluted 
sediments.  Resulting  recommendations,  however,  noted  that  confinement 
of  polluted  dredged  material  for  a  period  of  years,  combined  with 
elimination  of  the  sources  of  channel  and  harbor  pollution,  would 
result  in  improved  water  quality  in  the  Great  Lakes. 

1.733  Fresent  plans  are  to  dispose  of  the  2,000  cubic  yards  of  pol¬ 
luted  sediments  from  Big  Bay  Harbor  on-land  at  a  site  where  leaching 
of  the  sediments  back  into  the  harbor  is  not  probable.  The  site 
covers  approximately  2  acres  just  south  of  the  harbor  in  an  area 
which  has  been  the  site  for  previous  deposition  of  dredge  material 
(see  exhibit  2).  The  area  is  predominantly  sand,  and  most  of  the 
material  has  failed  to  reseed  effectively  with  sparse  bunches  of  beach 
grass,  wild  peas,  and  an  occasional  aspen  being  the  only  vegetation 
there.  The  county  of  Marquette  is  the  local  sponsor  of  the  project 
and  owns  the  proposed  disposal  site. 

1.734  Due  to  the  insignificant  amount  of  material  being  dredged  from 
the  polluted  area  EPA  has  stated  that  open  lake  disposal  of  all  sedi¬ 
ments  dredged  from  Big  Bay  Harbor  is  permissible,  but  that  the  proposed 
on- land  disposal  plan  would  be  preferable  (see  exhibit  10,  page  A-41)»  The 
Corps  plans,  therefore,  to  perform  the  proposed  on-land  disposal.  If, 
before  the  next  dredging  operation,  the  county  indicates  plans  to 
develop  the  proposed  site,  the  polluted  dredged  sediments  could  be  dis¬ 
posed  of  in  the  lake. 

2.000  ENVIRONMENTAL  SETTING 

2.100  Geographic  Setting.  Big  Bay  is  in  a  region  of  sandy  beaches 
with  low  bluffs,  most  predominant  on  the  eastern  shoreline  of  Big  Bay. 

The  west  side  of  the  bay  is  charac ter ized  by  vertical  bluffs  of  30  to 
100  feet  in  height.  East  of  the  east  breakwater  is  a  small  reach  of 


critical  erosion  area.  The  entire  region  is  covered  by  forests,  ex¬ 
cept  for  the  beaches,  which,  in  this  section  of  Marquette  County,  are 
of  widths  between  30  and  40  feet. 


2.200  Physical  Environment. 

2.210  Climate.  The  Lake  Superior  Basin  has  a  typical  humid  continen¬ 
tal  climate  characterized  by  cold,  dry  winters  and  warm,  humid  summers. 
However,  the  lake  exerts  a  strong  micro-climatic  influence  on  the 
immediate  shoreline  generally  resulting  in  cooler  summers  and  warmer 
winters  than  those  experienced  a  few  miles  inland.  Due  to  the  differ¬ 
ential  heating  of  land  and  water  (particularly  a  body  of  water  as  large 
as  Lake  Superior),  the  lake  heats  and  cools  more  slowly  than  the  land. 
Even  during  the  coldest  winters.  Lake  Superior  seldom  freezes  over  com¬ 
pletely  and  air  masses  moving  across  the  open  water  may  be  warmed 

15  to  20  degrees. 

2.211  As  these  lake-warmed  winds  cross  the  land,  they  moderate  the 
sub-freezing  land  temperatures.  This  warmth,  however,  is  soon  dissi¬ 
pated  by  contact  with  the  cold  land  surface.  Conversely,  in  the  summer, 
the  lake  is  cooler  than  land  temperatures  and  shore  or  near-shore 
stations  will  have  summer  temperatures  20  to  40  degrees  lower  than 
stations  a  few  miles  inland.  The  mean  annual  temperature  is  about 

41  degrees  F;  average  January  and  July  temperatures  are  approximately 
15  and  65  degrees  respectively. 

2.212  Precipitation  occurs  throughout  the  year  and  averages  about 

31  inches  (1931-60).  Precipitation  is  of  low  intensity  with  few  hard 
rainstorms.  The  combination  of  cool  summer  temperatures  and  the  proxi¬ 
mity  of  the  Lake  Superior  water  mass  result  in  an  average  humidity  of 
70  to  80  percent  despite  the  moderate  rainfall.  Some  of  the  high 
humidity  results  from  inversion  fogs  that  occur  on  or  near  the  lake 
most  of  the  year.  The  prevailing  winds  are  westerly,  with  a  mean 
velocity  of  9  miles  per  hour.  Wind  velocity  exceeds  30  mph  an  average 
of  30  days  during  the  5-month  (May  to  September)  small  craft  boating 
season. 

2.220  Geology  and  Topography.  The  area  around  Big  Bay  Harbor  was 
shaped  during  the  Pleistocene  glaciation.  During  this  period  successive 
ice  sheets  advanced  and  retreated  across  the  area  filling  valleys, 
creating  valleys  and  lakes,  eroding  hills,  and  depositing  glacial  till 
in  various  places. 

2.221  The  topography  in  the  immediate  vicinity  of  the  harbor  is  rel¬ 
atively  flat,  but  a  mile  or  so  inland  there  is  an  abrupt  rise  at  the 
base  of  the  Huron  Mountains.  Big  Bay  lies  on  the  dividing  point  between 
the  Lau.entian  Shield  and  the  Michigan  Basin.  The  Laurentian  Shield  is 
characterized  by  igneous  and  metasedimentary  rock.  The  Michigan 

Basin  exhibits  bedrock  with  a  gentle  slope  and  a  relatively  smooth 
bedding  (the  bedrock  is  sedimentary).  The  dominant  rock  type  in 
Big  Bay  is  the  Jacobsville  sandstone  of  lower  Cambrian  or  upper 
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Precambrian  age  interspersed  with  occasional  outcrops  of  gabbro.  The 
Jacobsville  sandstone  is  generally  arkosic  (formed  by  the  consolidation 
of  debris  derived  from  a  mechanically  weathered  granite)  but  in  some 
areas  is  almost  pure  quartzite. 

2.222  Southeast  of  Big  Bay  is  Lake  Independence,  a  relatively  large 
lake  having  approximately  5  square  miles  of  surface  area  (see  exhibit  5). 

2.230  Soils.  All  of  the  soils  in  the  Peninsula,  including  those  in  the 
Big  Bay  Harbor  area,  have  developed  from  glacial  drift  and  glacial  lake 
deposits.  These  range  from  a  few  inches  to  several  hundred  feet  in 
thickness.  The  topography  is  directly  related  to  these  deposits  but 
wherever  the  drift  is  thin  or  absent,  the  topography  is  controlled  by 
the  bedrock.  Soils  are  not  always  representative  of  the  underlying 
material  as  drift  may  have  been  brought  in  from  sources  some  distance 
away  and  subsequently  deposited.  There  are  three  major  soil  associations 
in  the  vicinity  of  the  harbor:  Shelldrake;  Onota-Onota  wet  variant;  and 
Gogebic-Keweenaw-Kalkaska . 

2.231  South  of  the  harbor  there  is  about  one- half  mile  of  Shelldrake 
association.  This  association  is  characterized  as  being  moderately 
deep,  well  drained,  sandy,  and  on  moderately  sloping  topography  (0-8 
dominant  slope  range) .  Available  water  capacity  is  low  and  permeability 
is  very  high.  It  is  poor  to  fair  for  agriculture  and  forestry  because 
of  a  tendency  toward  dryness.  Pollution  of  shallow  groundwater  is  a 
hazard  because  of  the  high  permeability.  The  proposed  disposal  site 
lies  in  this  area. 

2.232  Further  south  of  the  Shelldrake  area,  at  the  base  of  the  Huron 
Mountains,  is  the  Onota-Onota  wet  variant  association.  This  consists  of 
shallow,  well  to  poorly  drained,  loamy  or  sandy  soil  on  level  to  moder¬ 
ately  steep  topography.  Natural  fertility  is  medium  to  low  as  is  avail¬ 
able  water  capacity;  permeability  is  rapid  to  slow.  Both  agriculture 
and  forestry  are  poor  to  fair  because  of  shallowness  and  wetness. 

2.233  Distributed  throughout  the  area  are  small  deposits  of  Gogebic- 
Keweenaw-Kalkaska  association.  This  association  is  a  deep,  well  drained, 
sandy  to  loamy  soil  found  on  level  to  strongly  sloping  topography  (dominant 
slope  range  2-18) .  Natural  fertility  and  available  water  capacity  are 
medium  to  low  and  permeability  is  moderate  to  rapid.  Use  for  agriculture 
and  forestry  ranges  from  poor  to  good  with  the  stoniness  and  slope  pre¬ 
senting  obstacles.  In  the  Kalkaska  series  of  the  association,  pollution 

of  shallow  ground  water  is  a  hazard  because  of  high  permeability. 

2*300  Hydrologic  Environment 

2 • 310  Lake  Water  Quality.  The  open  waters  of  Lake  Superior  are  of 
generally  high  quality  and  have  not  been  greatly  changed  by  human  activity. 
The  eutrophication  process  is  apparently  progressing  at  a  very  slow  rate, 
but  the  measured  changes  in  water  quality  are  misleading  when  viewed 
from  the  eutrophication  standpoint  alone.  The  effect  of  human  activity 
on  Lake  Superior  could  be  more  readily  seen  in  the  examination  of 
other  chemical  and  physical  parameters. 
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2.311  The  introduction  of  halogenated  hydrocarbons  is  recent  and  a 
function  of  human  activities.  At  present  there  is  virtually  no  in¬ 
formation  on  the  levels  of  these  compounds  in  Lake  Superior.  Measure¬ 
ment  of  these  parameters  is  important  because  of  the  deleterious 
effects  of  the  parent  and  breakdown  products.  The  presence  of  heavy 
metals,  taconite  tailings,  and  asbestos-like  material  is  acknowledged 
although  their  effects  are  still  undetermined. 

2.312  Lake  Superior,  the  dominating  body  of  surface  water  in  the 
area,  is  characteristically  soft  water.  Hardness  is  approximately 
44  ppm  CaC03.  The  pH  is  approximately  7.5.  Water  temperatures  in 
Lake  Superior  fluctuate  slightly  ranging  from  40  to  50  degrees  F 
most  of  the  year. 

2.313  Shipping  has  been  responsible  for  minor  water  quality  degrada¬ 
tion  in  the  open  waters  and  harbor  areas  of  Lake  Superior.  Oil  dis¬ 
charges,  bilge  wastes  and  garbage  from  commercial  vessels  plying  the 
lake  have  created  problems  from  time  to  time. 

2.320  Harbor  Water  Quality.  In  order  to  permit  comparison  between 

and  within  specific  areas  of  the  harbor,  the  harbor  has  been  arbitrarily 
subdivided  into  four  zones  (see  exhibit  6).  Zones  1,  2,  and  3  are 
dredged  areas.  Zone  1  is  the  harbor  basin.  Zone  2  is  lakeward  from 
the  harbor  basin.  Zone  3  is  the  area  between  the  breakwaters.  Zone  4 
is  the  undredged  area  outside  of  the  breakwaters.  The  water  quality 
data  in  general  reflect  the  movement  of  water  masses  within  the  harbor 
and  the  contribution  of  shore-based  activity  to  the  water  of  the  harbor. 
This  is  in  agreement  with  the  results  of  the  chemical  analyses  of 
bottom  sediments,  which  indicated  that  shore-based  activities  had  a 
strong  influence  on  the  chemical  character  of  the  bottom  sediments 
(see  exhibits  6  and  7,  pages  A-9  -  A-ll,  A-17  -  A-21) . 

2.321  Zones  1  and  2  of  the  project  area  (see  exhibits  2,  and  4)  are 
considered  polluted  because  levels  of  lead,  oil  and  grease,  mercury, 
total  volatile  solids,  chemical  oxygen  demand  and  total  nitrogen 
exceed  EPA  criteria  for  levels  of  chemicals  and  heavy  metals  (see 
exhibit  7)  . 

2.322  Dissolved  oxygen  (DO)  levels  were  generally  high  in  all  zones 
sampled.  The  DO  was  usually  at  saturation  levels  for  the  water 
temperature  at  the  time  of  sampling.  Temperature  values  reflect 

the  time  of  year  in  which  the  samples  were  collected.  The  pH  values 
of  the  water  samples  in  the  harbor  are  slightly  on  the  alkaline  side. 

The  highest  turbidity  values  were  obtained  in  zone  I  (the  isolated 
area  near  the  marina).  Water  turbidity  decreases  with  distance  from 
Zone  I.  Conductivity  values  are  nearly  the  same  throughout  the 
harbor.  Zone  I  had  a  slightly  higher  value  than  the  other  zones, 
due  to  the  effect  of  the  marina  and  run-off  in  that  area. 


2.323  Sediments.  The  Environmental  Protection  Agency  (EPA) ,  National 
Biocentrics,  Inc.,  (NBI)  and  Michigan  Technological  University  (MTU) 
sampled  Big  Bay  Harbor  for  characteristic  chemical  constituents,  benthic 
organisms,  and  particle  size.  (EPA  analyzed  for  chemical  constituents 
only).  (See  data  in  exhibits  6  and  7,  pages  A-9  -  A-16.) 

2.324  There  is  no  industry  or  municipality  which  would  contribute 
pollutants  to  the  harbor.  The  primary  influences  in  the  harbor  are 
the  recreational  boating  activity  and  the  influence  of  Lake  Superior. 
Recreational  boating  contributes  oils,  grease,  organic  material, 
nutrients,  and  heavy  metals  to  the  waters  of  the  harbor.  These  mate¬ 
rials  can  settle  to  the  bottom  and  become  mixed  with  and  incorporated 
into  the  bottom  Sediments.  The  influence  of  Lake  Superior  is  primar¬ 
ily  in  providing  movement  of  water  into  and  out  of  the  harbor. 

2.325  The  silt  and  clay  type  particles  found  in  Big  Bay  Harbor, 
although  limited,  are  the  sized  particles  which  readily  bind  chemic¬ 
ally  with  the  organic  and  metal  constituents  found  in  the  sediments. 

It  has  been  observed  that  samples  which  contain  high  levels  of  organ¬ 
ic  and  metal  parameters  are  composed  primarily  of  silt  and  clay-sized 
particles.  Because  of  the  fine  nature  of  these  particles,  there  is 
an  increased  number  of  sites  available  for  physical  and  chemical 
binding  with  the  organic  and  metal  compounds.  If  these  chemical 
compounds  are  present  in  the  water,  and  come  into  contact  with  the 
sediment  as  a  result  of  wave  action  or  boat  traffic,  the  result  is 
that  the  silt  and  clay  sized  sediments  will  absorb  higher  levels  of 
the  chemicals  from  the  water  than  will  coarse  (sand)  sized  bottom 
sediments.  The  result  is  a  higher  concentration  of  heavy  metals  on 
the  surface  of  the  bottom  sediment  than  would  normally  appear. 

2.326  Bacteriological  Analyses.  There  appear  to  be  no  inter-zonal 
relationships  among  the  total  or  fecal  coliform  values.  Counts  of  both 
total  and  fecal  coliforms  were  quite  low  in  all  instances  and  are 
indicative  of  the  bacteriologically  clean  nature  of  the  water  present 
in  the  harbor  and  the  lake  beyond  the  harbor  mouth.  (See  exhibits 

6  and  7,  pages  A-9  -  A-ll.) 

2.327  There  was  a  tendency  for  some  of  the  surface  samples  to  have 
higher  coliform  counts  than  did  corresponding  bottom  samples.  This 
is  not  unexpected,  because  the  bottom  water  is  cold  Lake  Superior 
water,  while  the  surface  water  probably  has  its  origin  as  surface 
runoff.  A  small  stream  flows  into  the  harbor  near  the  marina.  This 
would  primarily  affect  Zones  1  and  2  where  the  differential  surface 
and  bottom  values  were  in  fact  most  evident. 

2.400  Biological  Environment 


2.410  General.  The  shoreline  of  Lake  Superior  is  a  composite  of 
beaches,  boggy  areas,  and  upland  forests.  These  areas  provide  habi¬ 
tat  for  a  variety  of  fish  and  wildlife  species. 


2.420  Terrestrial  Vegetation.  Inland  from  the  harbor  the  forest  on 
the  better-drained  land  is  primarily  northern  hardwood  of  the  sugar 
maple,  elm,  yellow  birch  and  hemlock  variety.  High  proportions  of 
aspen,  fir,  spruce  and  white  pine  are  also  found.  In  the  wetter  upland 
areas  red  maple,  ash,  alder  and  willow  are  found. 

2.421  On  the  lowland  area  east  of  Big  Bay  Harbor,  the  dominant  vege¬ 
tation  is  fir  and  spruce.  This  probably  results  from  the  microclimate 
created  by  onshore  winds. 

2.422  Except  for  scattered  remnants,  most  of  the  forest  is  second 
growth  that  has  resulted  from  cutting  practices  used  in  harvest  of 
the  original  forest  oriented  toward  past  economic  conditions  rather 
than  present  concern  for  sustained  yield.  Intolerant  and  short-lived 
species  (such  as  jack  pine,  aspen,  and  birch)  became  established  over 
a  wide  area  following  cutting  and  fires.  They  commonly  occur  on 
sites  not  suitable  for  the  more  desirable  species.  Because  of  the 
second  growth  situation  over  much  of  the  area,  most  of  the  valuable 
hardwoods  are  in  sapling  or  pole  size  classes  and  will  not  reach  log 
or  veneer  dimensions  for  some  years. 

2.430  Benthos.  Nineteen  ponar  samples  of  sediment  from  Big  Bay 
Harbor  were  examined  for  benthic  animals.  In  an  effort  to  determine 
the  effect  of  Corps  of  Engineers  dredging  on  the  numbers  of  benthic 
animals,  9  of  these  samples  were  collected  from  dredged  areas  and 

10  from  undredged  areas.  Since  this  entire  harbor  has  been  dredged, 
the  undredged  samples  were  collected  outside  the  harbor  in  Lake  Superior. 
(See  exhibits  6  and  7,  pages  A-9  -  A-ll,  A-22,  A-23.) 

2.431  In  the  19  samples  there  was  an  average  of  10.0  individual 
benthic  organisms  per  sample  with  an  average  of  1.21  kinds  of  organ¬ 
isms  per  sample.  The  average  number  of  organisms  per  sample  found  in 
the  dredged  area  was  15.1,  and  in  the  undredged  area  the  average 
number  of  organisms  per  sample  was  5.4. 

2.440  Plankton.  The  plankton  levels  of  Lake  Superior  are  sparse  and 
dominated  by  forms  characteristic  of  cold  deep  lakes.  Recent  studies 
show  that  diatoms  are  the  most  abundant  plankton  groups.  (See  exhibits 
6  and  7,  pages  A-9  -  A-ll,  A-24,  A-25.) 

2.441  The  dominant  phytoplankton  in  June  was  Aster ionella,  with  sub¬ 
dominance  exhibited  by  Synedra.  In  August  a  dominance  shift  occurred, 
and  Dinobryon  became  the  dominant  phytoplankton.  These  findings  agree 
with  earlier  studies  of  Lake  Superior  phytoplankton. 

2.442  Zooplankton  were  scarce  at  both  sampling  times.  Daphnia  was 
the  predominant  species  of  zooplankton. 

2.450  Fish.  There  is  an  excellent  sport  fishery  at  Big  Bay  and  the 
surrounding  area,  where  the  best  sport  fishing  is  during  the  spring 
and  fall  months.  The  catch  is  primarily  made  up  of  Salmonids  including 
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lake  trout,  rainbows,  coasters  (lake  run  brook  trout),  brown  trout  and, 
more  recently  the  coho  and  Chinook  salmon.  Because  the  salmonids  are 
migratory  their  presence  or  absence  in  Big  Bay  is  determined  by  tempera¬ 
ture,  time  of  year,  physiology,  and  movements  of  prey  and  predator 
species  (see  exhibit  8). 

2.451  There  are  two  known  spawning  sites  for  lake  trout  in  the  Big  Bay 
area  (see  exhibit  5).  There  is  also  a  considerable  population  of 
whitefish  in  Big  Bay  which  probably  use  the  lake  trout  spawning  area 
around  Big  Bay  Point.  Little  information  is  available  on  the  spawning 
stocks  of  chubs  or  herring  in  this  area.  However,  the  chubs  apparently 
spawn  deeper  than  30  fathoms  and  the  herring  spawn  somewhere  from  5  to 
60  fathoms. 

2.452  a  commercial  fisherman  operates  out  of  Big  Bay  Harbor  2  months 
out  of  the  year.  The  largest  percentage  of  the  catch  is  made  up  of 
white  fish  and  chubs.  Commercial  fishing  in  Lake  Superior  is  on  the 
decline. 

2.46Q  Wildlife.  The  adjacent  forest  provides  habitat  for  diverse 
songbirds,  birds  of  prey  and  upland  gamebirds.  White-tailed  deer, 
black  bears,  coyotes,  foxes,  skunks,  porcupines,  squirrels,  mice  and 
many  other  mammals  occupy  the  inland  forest. 

2.47Q  Rare  and  Endangered  Species.  A  check  with  the  State  Department 
of  Natural  Resources  and  the  Federal  Bureau  of  Sport  Fisheries  and 
Wildlife  has  failed  to  disclose  the  existence  of  endangered  species  in 
the  harbor  area. 

2 . 500  Socioeconomic  Environment 

2.510  Historical/Archaeological.  The  most  recent  listing  of  the 
National  Register  of  Historic  Places  lists  no  sites  located  at  Big 
Bay  Harbor.  The  Michigan  State  Historical  Society  and  the  Michigan 
State  Archaeologist  have  been  consulted  regarding  the  harbor  (exhibit 
9).  A  submerged  ruin,  probably  dock  pilings,  exists  along  the  shore¬ 
line  about  one-fourth  mile  north  of  the  harbor  (see  exhibit  2).  The 
Marquette  County  Historical  Society  and  the  Architectural  Heritage 
Committee  at  Marquette  have  been  contacted  regarding  this  matter  (see 
exhibit  10,  pages  A- 34  -  A-36) .  The  site  of  the  ruin  is  out  of  the 
project  area  and  would  not  be  affected  by  Corps  of  Engineers  breakwater 
maintenance  dredging  or  dredged  material  disposal.  The  Michigan  State 
Archaeologist  has  advised  that  a  1-day  pit  test  be  made  at  the  pro¬ 
posed  disposal  area  (see  page  A-32) .  This  test  will  be  accomplished 

in  June  1975. 

2.511  Historic  Background.  Big  Bay  Harbor  is  completely  artificial 
and  was  constructed  in  1960.  It  has  no  historic  connection  or  relation¬ 
ship  with  the  nearby  village  of  Big  Bay  or  with  Powell  Township,  in 
which  it  is  located. 
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2.520  Socioeconomic  Characteristics.  Powell  Township  has  a  population 
of  372,  most  of  whom  live  in  the  community  of  Big  Bay,  located  south  of 
the  harbor.  The  population  has  decreased  some  4.6  percent  since  19o0 
when  it  had  39U  people.  Much  of  the  township  is  owned  by  the  Huron 
Mountain  Club,  a  private  resort.  It  provides  some  employment  for 
plumbers,  electricians,  carpenters,  groundskeepers,  etc.  In  Big  Bay 
itself,  there  are  two  general  stores,  a  service  station,  an  antique 
dealer,  and  a  gift  shop.  Many  of  the  people  who  reside  in  the  township 
are  retirees. 

2.521  There  are  no  separate  statistics  for  employment  in  the  township 
but  local  officials  indicated  that  many  of  those  employed  commute  to 
Marquette  or  to  the  iron  mines  further  south  in  the  county. 

2.522  Powell  Township  is  governed  by  a  town  supervisor  and  town  board, 
all  of  whom  are  elected.  The  town  owns  a  small  park  in  Big  Bay,  con¬ 
taining  a  ball  field  and  picnic  tables.  In  addition,  the  town  has 
acquired  property  on  Squaw  Beach  for  development  of  a  park.  The 
Powell  Township  School,  located  at  Big  Bay,  has  approximately  75  pupils 
in  grades  kindergarten  through  8.  Some  30  high  school  students  are 
bussed  to  Marquette. 


2.523  Commercial  fishery  associated  with  Big  Bay  Harbor  is  extremely 
limited  (see  paragraph  2.452). 

2.524  Because  Big  Bay  Harbor  is  located  in  close  proximity  to  the 
city  of  Marquette  (1970  population:  21,9b7)  utilization  by  sport 
fisherman  will  probably  continue  at  present  levels  or  increase  slightly. 

2.60Q  Future  Environmental  Setting  Without  the  Project.  Without  a 
maintained  project,  storm  generated  waves  and  longshore  currents  would 
continue  to  shift  and  redeposit  sand  in  the  harbor  entry,  eventually 
uiocking  it.  Storm  generated  wave  activity  would  in  time  destroy 
the  breakwater.  Although  these  processes  resulting  from  no  project 
would,  because  of  the  nature  of  the  harbor  site,  be  slow  to  occur, 
eventually  the  loss  of  the  breakwater  and  the  harbor  entry  shoaling 
would  close  the  harbor. 

2.601  Fishing  craft  and  recreational  craft  would  probably  be  able  to 
continue  using  the  harbor  for  some  years.  In  terms  of  economic  impact, 
there  is  no  commercial  activity  (only  an  already  very  limited  commer¬ 
cial  fishery)  which  woul,d  be  uamaged  uy  closure  of  Big  Bay  Harbor, 
however  shoaling  would  eventually  result  in  the  closure  of  the  only 
harbor-of-ref uge  on  the  71-mile  stretch  between  Presque  Isle  Harbor 
and  the  Keweenaw  Waterway. 
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2.602  If  the  Corps  of  Engineers  were  to  halt  dredging  activities  in  Big 
Bay  Harbor  but  private  interests  were  allowed  to  dredge,  it  is  difficult 
to  assess  what  the  effect  would  be.  The  cost  of  maintaining  the  harbor 
at  its  present  depths  as  a  harbor-of-refuge  would  probably  be  prohibitive. 

It  is  doubtful  that  private  interests  would  be  willing  to  bear  the  cost. 

3.000  RELATIONSHIP  OF  THE  HARBOR  TO  FUTURE  LAND  USE 

3.100  Harbor  Facilities.  Facilities  at  Big  Bay  Harbor  include  six  to 
twelve  accommodations  for  transient  boaters,  gasoline,  water,  electricity, 
showers,  restrooms,  holding  tank  purap-out,  and  telephone. 

3.101  The  physical  geography  of  the  harbor  created  by  dredging  operations 
at  Big  Bay  has  promoted  the  development  of  docks,  piers,  and  other  support 
facilities  for  boating  activity  adjacent  to  the  harbor. 

3.200  Land  Use  of  Dredge  Material.  Dredge  material  has  been  used  for  land 
fill  in  the  area  directly  behind  the  harbor  which  is  Marquette  County 
property.  Materials  dredged  from  the  unpolluted  portion  of  the  harbor  are 
periodically  used  for  beach  nourishment  on  the  eroded  shoreline  east  of 

the  harbor. 

4.000  PROBABLE  IMPACT  OF  THE  PROJECT  ON  THE  ENVIRONMENT 

4.100  General.  Maintenance  is  conducted  as  necessary.  Certain 
amounts  of  oil  and  grease  may  reach  the  water  directly  as  a  result 
of  equipment  submersion.  Reasonable  care  is  maintained  to  prevent 
oil  and  grease  from  entering  the  water,  however  oil  slicks  may  occur 
in  the  vicinity  of  operating  equipment.  A  floating  oil  boom  is  stored 
at  the  Fountain  City  Wisconsin  boatyard  and  is  packaged  to  be  trans¬ 
ported  to  any  Lake  Superior  site  to  clean  up  accidental  oil  spills. 

Adverse  effects  on  air  quality  may  result,  as  diesel  exhaust  must  be 
vented  into  the  open  air,  however  these  effects  would  be  short-term 
in  duration. 

4.200  Impacts  of  Breakwater  Maintenance. 

4.210  Noise.  A  certain  amount  of  noise  is  associated  with  the 
operation  of  the  various  motors,  pistons,  winches,  etc.,  in  those 
pieces  of  equipment  performing  breakwater  and  pier  repair.  Little 
of  the  noise  associated  with  the  equipment  is  audible  beyond  several 
hundred  feet  distance  and  occurs  only  during  hours  of  operation,  thus 
noise  does  not  constitute  a  significant  adverse  effect. 

4.220  Activity  Related  Congestion.  While  moving  to  and  from  the  repair 
site,  the  repair  vessels  may  cause  a  minimal  amount  of  channel  blockage. 

The  equipment  is  usually  moored  to  the  breakwater  out  of  navigation  channels, 
wnile  repairs  are  taking  place. 

4.230  Impacts  of  Structures 

4.231  Biological  Impacts.  Permanent  structures,  such  as  the  breakwaters 
and  revetments  introduce  wood,  metal,  concrete,  rubble  and  rock  to  the 
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water  where  none  existed  previously.  Breakwatei  along  the  relatively 
unsheltered  coastline  not  only  provide  an  area  o.'  calm  water  for  navi¬ 
gational  purposes,  but  also  provide  a  relatively  calm  and  sheltered 
habitat  for  species  which  would  normally  not  be  found  in  this  area. 
Increases  in  macrophytes,  plankton  and  benthic  species  can  be  expec¬ 
ted  in  areas  of  reduced  wave  force.  As  the  habitat  changes  and 
nutrient  levels  increase,  increases  may  also  occur  in  kinds  and  numbers 
of  fish  present. 

4.232  Chemical  Impacts.  The  building  and  physical  presence  of  struc¬ 
tures  such  as  breakwaters,  revetments,  docks  and  navigational  aids 
constructed  of  materials  foreign  to  the  area  or  the  harbor,  have 
certain  concomitant  and  potential  chemical  impacts  upon  the  aquatic 
harbor  environment.  Breakwaters  and  revetments  may  contribute  trace 
amounts  of  various  chemicals  as  a  result  of  leaching  of  native  rock 
or  concrete  after  long  submersion  in  the  water.  Revetments,  which 
use  treated  or  galvanized  steel  pilings,  may  contribute  zinc  and 
small  amounts  of  lead,  cadmium,  and  iron.  Painted  or  electrified 
navigational  aids  on  breakwaters,  piers  and  docks  may  contribute 
lead,  zinc,  copper  and  other  elements  as  they  age  and/or  deteriorate 
under  constant  exposure  to  weathering. 

4-300  Impacts  of  Dredging.  Dredging  in  Big  Bay  Harbor  involves 
the  use  of  the  MARKUS,  together  with  tug  boats  and  bottom  dump 
scows.  Bottom  sediments  are  physically  scooped  up  and  placed  in 
barges  which  are  moved  by  tugs  to  dump  sites. 

4.310  Turbidity.  The  MARKUS  operates  by  dropping  its  bucket  into 
the  bottom  and  scooping  out  bottom  sediments.  The  act  of  dredging, 
by  its  very  nature,  creates  a  certain  amount  of  turbidity  (muddied 
or  sediment  clouded  water).  Lifting  a  load  of  sediments  out  of  the 
water  also  causes  turbidity  as  "mud"  washes  out  of  the  dredge  bucket. 

4.311  Turbidity  affects  the  amount  of  light  penetrating  into  the 
water.  Reduction  of  light  penetration  is  of  relatively  short  duration 
with  little  effect  upon  the  light  requirements  of  sensitive  organisms. 

4.312  Turbidity  also  effects  resuspension,  redistribution,  and  related 
solubility-accelerated  oxidation  or  reduction  of  various  oils  and  grease 
and  heavy  metals  such  as  lead,  zinc,  mercury  and  copper.  All  of  these 
substances  are  toxic  to  life  forms,  although  it  is  as  yet  not  fully 
known  to  what  extent  turbidity  caused  by  dredging  influences  their 
concentrations. 

4.320  Water  Contamination.  All  of  the  operating  equipment  associated 
with  the  MARKUS  is  equipped  with  sanitary  holding  tanks  for  contain¬ 
ment  of  onboard  generated  wastes.  A  certain  amount  of  water  quality 
impairment  results  from  dredging- induced  turbidity,  discussed  above. 
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4.330  Noise.  Noise  associated  with  operating  the  dredge  is  substantial. 
The  use  of  this  equipment  generates  considerable  mechanical  noise  associa¬ 
ted  with  the  raising  and  lowering  of  the  dredge  bucket.  This  noise  im¬ 
pact  is  relatively  short-lived  being  associated  with  the  act  of  dredging 
during  hours  of  operation. 

4.340  Activity  Related  Congestion.  The  act  of  dredging  results  in  the 
location  of  the  dredge,  scow,  barges  and  other  large  pieces  of  equipment 
directly  in  the  entry  or  channel.  As  such,  it  presents  a  navigational 
obstacle  by  the  mere  presence  of  large  stationary  vessels.  In  a  small 
harbor  such  as  Big  Bay,  this  localized  center  of  equipment  may  cause 
congestion  problems. 

4.350  Chemicals.  As  previously  noted,  sediments  in  the  innermost  portion 
of  Big  Bay  Harbor  are  polluted  according  to  EPA  criteria.  EPA  analysis 
indicates  that  the  harbor  basin  and  inner  entrance  channel  are  polluted 
by  excessive  levels  of  Total  Volatile  Solids  (TVS),  Total  Kjeldahl  Nitrogen 
(TKN) ,  Chemical  Oxygen  Demand  (COD)  and  oil-grease.  Dredging  with  its 
concomitant  disturbance  of  bottom  sediments,  causes  a  temporary  resus¬ 
pension  of  some  of  the  fine  particles  as  discussed  in  paragraphs  4.310  to 
4.312. 


4.351  Heavy  metals  tend  to  be  concentrated  in  the  layer  of  fine  sediment 
covering  the  bottom;  this  is  discussed  in  detail  in  paragraph  2.325. 

4.352  Dredging  usually  removes  from  1  to  3  feet  from  the  top  of  the 
accumulated  sediments  in  the  harbor  bottom.  Removal  of  potentially  toxic 
(in  the  case  of  heavy  metals  or  some  organics)  or  oxygen-demanding  mate¬ 
rial  can  be  a  desirable  chemical  (and  eventually  biological)  impact  on 
the  harbor  environment. 

4.360  Biological  Impacts.  Sampling  has  disclosed  that  more  benthic 
organisms  are  found  in  areas  of  the  harbor  which  have  been  dredged  than 
in  areas  that  have  not  been  dredged.  This  is  not  unexpected  because  un¬ 
dredged  samples  were  taken  in  Lake  Superior  and  dredged  samples  were 
taken  in  the  harbor  where  there  is  a  rich  organic  substrate,  rather  than 
clean  sand.  (See  paragraph  2.431). 

4.370  Habitat  Alteration.  By  dredging  to  a  depth  of  10  feet  at  Big  Bay 
Harbor,  a  totally  different  sediment  would  be  exposed  which  would  have 
different  characteristics  than  the  one  which  previously  existed  at  the 
sediment-water  interface.  It  would  be  expected  to  establish  and  sustain 
a  different  benthic  community. 

4.371  The  total  number  of  benthic  organisms  may  return  relatively  rapidly; 
but  the  symbiotic  relationships  between  various  species  indicate  that  a 
new  or  different  equilibrium  point  may  be  reached  soon  after  dredging 

and  that  it  may  take  a  long  time  (years)  before  a  mature  or  stable  benthic 
community  reestablishes  itself.  Periodic  dredging  would  however  preclude 
the  establishment  of  a  stable  benthic  community. 
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4.380  Organic  Matter  Removal.  The  bottom  at  the  sediment-water  inter¬ 
face  is  characterized  by  fine  clay  and  silt  sized  particles  which  tend 
to  be  high  in  both  organic  ana  inorganic  matter.  These  particles 

tend  to  be  both  chemically  and  physically  active.  Decay  of  oreanic 
material  tends  to  produce  an  anoxic  (oxygen  depleted)  condition  at 
the  water-sediment  interface.  The  anoxic  condition  at,  and  slightly 
above,  the  interface,  results  in  anaerobic  (in  the  absence  of  oxygen) 
decomposition  of  the  organic  and  other  matter  in  the  sediments.  This 
will  cause  a  temporary  reduction  in  the  amount  of  dissolved  oxygen 
in  the  harbor  water  and  an  increase  in  the  chemical  oxygen  demand. 

The  waters  of  Lake  Superior  which  readily  interchange  with  the  harbor 
water  are  normally  high  in  dissolved  oxygen  throughout  the  year;  it  is 
therefore,  unlikely  that  temporary  changes  in  the  oxygen  demand  of  the 
harbor  water  will  have  a  significant  impact  on  fish  habitat. 

4.390  Socioeconomic  Impact.  It  is  impossible  to  estimate  accurately 
the  dollar  value  of  losses  prevented  by  the  breakwaters,  but  the 
existence  of  the  breakwaters  is  crucial  to  the  harbor-of-refuge 
concept.  If  entry  to  a  harbor-of-refuge  during  a  storm  is  deemed  a 
danger,  the  harbor-of-refuge  is  not  likely  to  be  used.  This  would 
defeat  the  purpose  of  maintaining  harbor s-of-refuge. 

4.400  Impacts  of  Dredged  Material  Disposal.  Beach  nourishment  using 
sand  dredged  from  the  harbor  was  practiced  through  August  1974.  All 
dredging  that  has  taken  place  since  the  inner  harbor  was  declared 
polluted,  has  been  in  the  outer  harbor  areas  which  are  classified 
non-polluted.  Dredge  material  from  the  most  recent  operation  was  used 
to  increase  the  beach  on  the  east  side  of  the  east  breakwater.  The 
majority  of  the  dredging  in  the  next  10  years  is  anticipated  to  take 
place  in  that  portion  of  the  harbor  classified  as  non-polluted  (see 
paragraph  1.730). 

4.410  Open  Water  Disposal 

4.411  General.  Open  water  disposal  creates  turbidity  in  the  disposal 
area  (see  discussion  of  turbidity,  paragraphs  4.310-4.312).  In 
addition,  open  water  dumping  results  in  the  burial,  en  masse,  of  the 
benthic  organisms  present  in  the  disposal  area,  and  of  fish  eggs  and 
larvae  (if  disposal  is  in  a  spawning  area). 

4.412  Potentially  Harmful  Materials.  Open  lake  disposal  brings 
potentially  detrimental  materials,  presently  isolated  within  the 
sediments  of  the  harbor  temporarily  into  intimate  contact  with  the 
high  quality  water  of  the  open  lake.  The  degree  of  impact  on  water 
quality  depends  on  the  amount  of  detrimental  material  in  the  dredged 
sediment.  (As  mentioned,  only  about  2,000  cubic  yards  of  polluted 
material  would  be  disposed  of  in  the  next  10  years.)  Short-term 
changes  in  physical  water  quality  in  or  near  the  dump  zone  may 
result  from  sediment  particles  being  suspended  in  the  water.  Short¬ 
term  localized  sediment  clouds  in  the  water  may  have  a  temporary 
effect  upon  fish  in  the  area. 
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4.413  Disposal  of  highly  organic  dredge  material  In  an  open  water 
dump  zone  can  result  in  organic  sediment  trails  causing  a  localized, 
relatively  short-term  decrease  in  dissolved  oxygen  as  the  (probably) 
anaerobic  sediments  begin  aerobic  decay  in  the  highly  oxygenated 
open  lake  water.  This  situation  would  result  in  a  short-term  re¬ 
pelling  of  fish  until  the  turbidity  has  cleared. 

4.414  Turbidity  clouds  would  also  disperse  heavy  metals,  which  had  been 
bound  with  the  sediments,  throughout  the  disposal  area.  At  present  it 
is  known  that  heavy  metals  are  toxic  to  life  forms  in  varying  ways  and 
degrees.  But  it  is  not  known  in  each  case  how  heavy  metals  in  dredged 
material  may  affect  harbor  or  open  lake  ecology.  The  heavy  metals  may 
be  picked  up  by  plankton  and  subsequently  passed  from  organism  to 
organism  in  the  "food  chain". 

4.415  Open  lake  disposal,  with  its  concomitant  resuspension  of  sediment 
material,  would  increase  the  concentration  in  the  water  of  whatever 
chemicals  are  found  in  the  dredged  sediment,  resulting  in  a  detrimental 
effect  on  water  quality  in  the  disposal  area.  Such  an  impact  is  depen¬ 
dent  upon  the  quantity  of  these  chemicals  in  the  disposed  material. 
Nutrients  released  in  the  water  as  a  result  of  dredged  material  disposal 
may,  on  the  other  hand,  spur  an  increase  of  planktonic  growth  which  in 
turn  attracts  fish. 

4.420  Beach  Nourishment.  Beach  nourishment  is  utilization  of  the 
sand,  gravel,  and  stone  dredged  from  the  harbor  in  a  practical  manner 
representing  a  recycling  of  a  valuable  natural  resource.  However,  as 
the  dredged  material  would  be  dumped  just  offshore  at  a  depth  of 
approximately  8  feet,  the  impacts  of  this  disposal  method  would  be 
much  the  same  as  those  of  open  lake  disposal,  discussed  above.  This 
method  of  disposal  would  subject  any  potentially  detrimental  materials 
contained  in  the  sediments  to  redistribution  by  waves  and  long  shore 
currents.  Present  plans  are  for  using  only  sediments  dredged  from 
the  non-polluted  areas  as  beach  nourishment. 

4.430  On-Land  Disposal.  Diked  or  confined  disposal  is  the  generally 
recommended  method  for  disposal  of  polluted  sediments.  The  proposed 
disposal  method  (see  paragraphs  1.731-1.734)  for  the  2,000  cubic  yards 
of  polluted  sediments  dredged  from  Big  Bay  Harbor  is  confined  in  the 
sense  that  the  dredged  material  would  not  re-enter  the  harbor  or  lake. 
Much  of  the  water  and  suspended  pollutants  associated  with  the  pol¬ 
luted  dredged  sediments  would  already  be  lost  when  the  material  is 
handled  during  transfer  and  spreading  on  the  site. 

4.431  As  the  average  depth  of  dredged  material  deposited  in  the  area 
would  be  less  than  9  inches,  run-off  would  not  be  a  significant  problem. 

If  necessary  in  order  to  prevent  the  return  of  the  polluted  sediments 

to  the  harbor,  a  mound  of  earth  (consisting  of  the  material  existing  in 
the  area)  would  be  pushed  up  to  form  a  berm  around  the  perimeter  of 
the  disposal  area. 

4.432  The  soil  in  the  disposal  area  is  highly  permeable  being  largely 
comprised  of  sand.  However,  due  to  the  small  amount  of  polluted  sediments 
being  dredged  and  due  to  the  distance  of  the  disposal  site  from  the  harbor 
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(approximately  100  feet),  it  is  unlikely  that  a  significant  amount  of 
pollutants  would  return  to  the  harbor  through  seepage  or  as  run-off. 

4.433  Benefit-Cost  Considerations.  Plans  for  a  clay-cored  containment 
facility  have  not  been  developed  for  Big  Bay  Harbor.  Experience  at 
Duluth-Superior  Harbor  indicates  that  with  on-land  disposal,  costs  run 
about  5  dollars  per  cubic  yard.  The  cost  of  constructing  a  clay-cored 
containment  facility  may  add  4  to  5  dollars  per  cubic  yard  so  that  the 
total  cost  may  amount  to  10  dollars  per  cubic  yard.  The  cost  of 
dredging  when  in-lake  disposal  is  permitted  is  approximately  two  dollars 
per  cubic  yard  and  perhaps  50  cents  more  when  beach  nourishment  is 
anticipated. 

4.434  Noise .  A  certain  amount  of  noise  associated  with  disposal  equip¬ 
ment  and  activity  would  result.  Such  potential  motor  and  related  noise 
would  not,  however,  create  any  special  problems  (see  paragraphs  4.210  and 
4.330) . 

5.000  UNAVOIDABLE  ADVERSE  ENVIRONMENTAL  EFFECTS 
5 . 100  Dredging. 

5.110  The  physical  act  of  digging  a  hole  in  the  harbor  bottom  under 
water  causes  several  unavoidable  effects,  the  most  obvious  of  which  is 
turbidity  (see  paragraphs  4.310  -  4.312).  Turbidity  also  results  from 
overflowing  and  leaking  dredge  buckets,  clam-shells,  and  dump  scows. 
Additional  turbidity  results  when  equipment  and  scows  are  cleaned  by 
flushing  sand,  mud,  silt  and  organic  material  off  decks  and  operating 
equipment  with  high-pressure  water  hoses. 

5.111  More  subtle  effects  are  those  produced  upon  aquatic  life  and 
upon  water  quality  in  the  area  of  the  operating  equipment.  Turbidity 
clouds  and  associated  release  of  oxygen-consuming  material,  especially 
where  dredging  of  organic  sediment  is  being  conducted,  can  be  expected 
to  reduce  the  dissolved  oxygen  level  of  the  surrounding  water.  Those 
same  releases  result  in  higher  plankton  levels  and  a  higher  biomass. 

5.112  Aside  from  turbidity-influenced  effects,  the  physical  act  of 
digging  and  disrupting  the  habitat  of  various  benthic  dwelling  organisms 
must  be  considered  an  unavoidable  effect  of  the  dredging  operation. 

Fish  are  mobile  and  are  able  to  swim  out  of  the  way  of  the  dredge  scoop 
or  clam-shell.  Benthic  dwelling  organisms  such  as  bacteria,  fungi, 
molluscs,  insect  larvae  and  crustacea  must  be  considered  as  relatively 
immobile  and  subject  to  being  dredged  with  their  habitat. 

5.200  Disposal . 

5.210  Open  Lake  Disposal.  An  unavoidable  effect  of  open  water  type 
of  disposal  is  the  burial,  en  masse,  of  benthic  dwelling  organisms 
under  the  load  of  dumped  sediments.  In  cases  of  off-shore  disposal, 
as  with  dredge-induced  turbidity,  the  nutrients  released  to  the  water 
may  spur  an  increase  of  plankton. 
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5.220  On- Land  Disposal.  Present  plans  are  to  dispose  of  the  polluted 
dredged  material  on  land  and  not  construct  a  clay-cored  confinement  facil¬ 
ity  (see  paragraphs  4.430-4.432).  Although  the  polluted  sediments  are 
expected  to  be  prohibited  from  returning  to  the  harbor  or  entering  the 
water  table  the  facility  would  not  chemically  trap  the  pollutants  con¬ 
tained  within  the  sediments.  The  disposal  site  is  comprised  largely  of 
sandy  soils.  Although  leaching  of  the  pollutants  into  the  harbor  and 
water  table  is  a  possibility,  as  mentioned,  the  amounts  of  polluted 
sediments  to  be  deposited  on  the  disposal  site  is  very  small  (2,000  cubic 
yards)  and  the  amount  of  pollutants  associated  with  these  sediments  would 
be  minimal  after  transfer  from  the  harbor  to  the  disposal  site  (see  para¬ 
graph  4.430). 

6.000  ALTERNATIVES  TO  THE  PROPOSED  ACTION 
6.100  Disposal  Alternatives. 

6.110  Open  Lake  Disposal.  As  mentioned  EPA  would  allow  open  lake  dis¬ 
posal  of  sediments  dredged  from  both  the  polluted  and  unpolluted  portions 
of  Big  Bay  Harbor  Csee  exhibit  10  page  A-40) . 

6.120  Beach  Nourishment.  Beach  nourisUnent  in  8  or  less  feet  of  water 
is  a  feasible  solution  for  the  disposal  of  material  dredged  from  Big  Bay 
Harbor . 

6.121  Since  construction  of  the  breakwater  in  1960,  the  beach  east  of 
the  breakwaters  has  experienced  considerable  erosion.  An  inspection  of 
the  area  in  October  1970  revealed  that  the  beach  has  been  affected  for 
approximately  1  mile  east  of  the  harbor,  and  in  several  places  the 
shoreline  has  retreated  100  feet.  Dredge  material,  which  is  mostly  sand, 
could  be  used  as  beach  nourishment  in  this  area. 

6.200  Use  of  Polluted  Dredged  Sediments  as  Construction  Material.  The 
Marquette  County  Board  of  Road  Commissioners  has  expressed  interest  in 
using  the  dredged  material  for  construction  purposes,  however  no  requests 
have  been  made  to  date. 

6.300  No  Project.  As  stated.  Big  Bay  Harbor  is  the  only  small  craft 
harbor-of-ref uge  between  Marquette,  Michigan  and  the  eastern  entry  to 
the  Keweenaw  Waterway,  a  straight  line  distance  of  71  miles.  In  addition 
to  providing  a  refuge  from  storms,  it  affords  public  access  to  an  ex¬ 
cellent  sport  fishery.  Although  human  lives  and  the  recreational  value 
of  the  harbor  cannot  be  placed  on  a  monetary  scale  they  should  receive 
careful  consideration  before  a  no-project  alternative  is  implemented. 

6.400  Alternative  Disposal  Sites.  No  alternate  disposal  sites  are 


currently  under  consideration. 


6.500  Remedial,  Protective,  and  Mitigative  Measures. 

6.510  Erosion.  Northern  Michigan  University,  Marquette,  Michigan  is 
presently  contracted  by  the  Corps  to  study  the  shoreline  processes  of 
Big  Bay.  This  study  will  give  the  Corps  data  to  determine  whether 
additional  projects  are  needed  to  abate  the  erosion  of  the  beach  of 
Big  Bay  Harbor. 


7.000  RELATIONSHIP  BETWEEN  SHORT-TERM  USES  OF  NATURAL  ENVIRONMENT  AND 
MAINTENANCE  AND  ENHANCEMENT  OF  LONG-TERM  PRODUCTIVITY 

7.001  The  propriety  of  Corps  of  Engineers  maintenance  activities  in 
Big  Bay  Harbor  must  be  weighed  against  the  potential  damage  incurred 
to  the  human  life  support  system  -  the  biosphere  -  thereby  guarding 
against  the  short-sighted  foreclosure  of  future  options  or  needs. 

Past,  present  and  proposed  actions  and  their  associated  detrimental 
and  beneficial  impacts  must  be  considered  not  only  in  relation  to 
the  specific  harbor  area  affected  but  also  to  the  greater  area  and 
public  served  by  the  project. 

7.002  Corps  of  Engineers  maintenance  activities  in  Big  Bay  Harbor 
are  conducted  by  Congressional  authority  in  response  to  expressed 
and  implied  public  need  for  continued  small  craft  navigation  and 
safety  requirements  within  the  project  area.  Breakwater  repair  and 
inner  basin  dredging  is  performed  on  a  periodic  basis  as  needed,  in 
response  to  changing  harbor  use  patterns  and  in  response  to  storm¬ 
generated  breakwater  damage  and  basin  shoaling. 

7.003  In  pursuit  of  the  requirements  for  harbor  maintenance,  some 
localized  short-term  expenditures  of  funds,  manpower,  and  natural 
resources  have  occurred.  Localized  short-term  disruptions  of  the 
benthic  biological  community  have  occurred  but  no  apparent  long-term 
damage  has  resulted  from  past  Corps  dredging  or  structure  maintenance 
at  the  harbor.  It  is  possible  that  the  breakwater  structures  may  be 
a  contributing  factor  in  the  shoreline  erosion  east  of  the  harbor, 
however  future  maintenance  dredging  and  structure  repair,  if  conduc¬ 
ted  essentially  as  in  the  past,  should  not  constitute  a  long-term 
detrimental  effect  upon  life  styles,  land  use  patterns  or  ecosystems 
in  the  Big  Bay  Harbor  area. 

7.004  Some  localized  short-term  release  of  potential  contaminants  to 
the  open  waters  of  Lake  Superior  have  occurred  in  the  past  during 
disposal  of  material  dredged  from  the  harbor,  however,  no  apparent 
long  term  damage  to  any  ecosystem  has  resulted  from  past  on-land  or 
open  lake  disposal  methods.  Future  polluted  dredged  material  dis¬ 
posal  methods,  if  adhering  to  present  plans,  should  not  detrimentally 
affect  the  natural  environment  or  associated  harbor  ecosystems. 
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7.005  Corps  maintenance  activity  and  the  periodic  expenditure  of  funds, 
manpower,  and  natural  resources  associated  with  that  activity  has  per¬ 
mitted  the  continued  use  of  Big  Bay  Harbor  by  those  individuals  who  rely 
on  the  harbor  for  their  recreation  and  safety. 

7.006  Continued  Corps  maintenance  of  Big  Bay  Harbor,  while  resulting  in 
irretrievable  short  term  use  and  commitments  of  resources  and  temporary 
disruption  of  harbor  benthic  species  within  the  project  area,  will  allow 
the  existence  of  harbor-related  land  use  and  life  style  options  for 
present  and  future  generations  in  the  Big  Bay  community  and  surrounding 
South  Shore  area. 


8.000  IRREVERSIBLE  AND  IRRETRIEVABLE  COMMITMENTS  OF  RESOURCES 

8.100  Breakwater  Maintenance.  Breakwaters  and  revetments  at  Big  Bay 
Harbor  are  constructed  of  pilings,  rock  and  concrete.  All  of  the 
materials  that  go  into  either  the  construction  or  maintenance  of  any 
Corps  of  Engineers  structures  may  be  considered  as  permanently  and 
irretrievably  committed.  All  fuels  and  lubricating  oils  used  by  con¬ 
struction  and  maintenance  machinery  also  constitute  irretrievable 
commitments  of  natural  resources. 

8.200  Maintenance  Dredging.  The  operation  of  dredging  equipment,  tug¬ 
boats,  tenders  and  other  maintenance  craft  results  in  consumption  of 
various  quantities  of  petroleum  products  in  relation  to  the  frequency 
and  duration  of  the  maintenance  dredging  operation.  All  fuel  consumed 
during  maintenance  dredging  operations  constitutes  an  irretrievable 
commitment  of  natural  resources. 

8.300  Dredge  Material  Disposal 

8.310  In  the  Open  Lake.  Past  operations  have  disposed  of  approximately 
139,000  cubic  yards  of  sand,  silt,  clay,  and  organic  material  in  open 
Lake  Superior.  Of  that  material  only  the  sand,  which  made  up  the  pre¬ 
dominant  character  of  the  material,  could  be  considered  a  valuable 
natural  resource  which  has  for  the  most  part  been  irretrievably  lost. 

8.320  As  Beach  Nourishment.  At  various  times  in  the  past  dredged  sand 
has  been  used  as  beach  nourishment  near  the  harbor.  Beach  nourishment 
is  used  to  create  recreational  or  habitat  diversity  or  to  replace  private 
property  lost  to  waves  and  currents. 


9.000  COORDINATION 


9.001  This  report  was  drawn  partially  from  an  environmental  impact 
assessment  prepared  by  National  Biocentric,  Inc.,  under  contract  to 
the  Corps  of  Engineers.  Many  meetings  were  held  with  National  Bio¬ 
centric  and  its  subcontractors;  the  University  of  Minnesota,  Duluth; 
University  of  Wisconsin,  Superior;  and  Michigan  Technological  Univer¬ 
sity,  Houghton,  to  determine  the  scope  and  content  of  the  assessment 
and  to  ensure  adequate  coverage  of  all  Corps  functions  and  their 
effect  on  Big  Bay  Harbor.  Northern  Michigan  University,  Marquette 
is  under  contract  to  the  Corps  to  study  shoreline  processes  and  erosion 
taking  place  in  Big  Bay  Harbor. 

9.002  During  the  weeks  of  9-13  and  16-19  of  July  1973,  representatives 
of  National  Biocentric,  Inc.;  the  Corps  of  Engineers,  St.  Paul  District 
and  Duluth;  the  Environmental  Protection  Agency;  the  Fish  and  Wild¬ 
life  Service;  the  Minnesota  Pollution  Control  Agency;  the  Minnesota, 
Wisconsin  and  Michigan  Departments  of  Natural  Resources;  as  well  as 
local  administrative  officials  and  interested  parties,  conducted  a 
tour  of  all  harbors  on  Lake  Superior  which  are  within  the  jurisdiction 
of  the  St.  Paul  District  of  the  Corps  of  Engineers.  The  purpose  of  the 
tour  was  to  familiarize  the  representatives  of  interested  Federal, 

State  and  local  governments  and  of  the  contracting  agencies  who  were 
carrying  out  technical  studies  on  specific  harbors,  with  all  of  the 
harbors  and  the  problems  involved  in  dredging,  dredge  disposal  and 
general  maintenance  of  such  harbors.  It  was  hoped  that  as  a  result, 
the  assessment  parameters  would  be  understood  by  all  and  that  a  coor¬ 
dination  of  effort  might  better  be  achieved. 

9.003  The  Michigan  State  Archaeologist,  the  Department  of  State 
Division  of  Michigan  History,  and  the  National  Park  Service  Archaeologic 
Salvage  Coordinator  have  been  consulted  regarding  Big  Bay  Harbor.  In 
addition  two  historical  organizations  in  Marquette,  Michigan  have  been 
consulted  (gee  exhibit  9). 

9.004  The  Michigan  Department  of  Natural  Resources  and  the  U.S.  En¬ 
vironmental  Protection  Agency  and  the  U.S.  Fish  and  Wildlife  Service 
has  been  consulted  regarding  Corps  disposal  plans  for  sediments  dredged 
from  the  polluted  and  unpolluted  portions  of  Big  Bay  Harbor  (see  ex¬ 
hibit  10). 

10.000  CONCLUSIONS 

1C. 000  Based  on  the  information  contained  in  this  assessment  I  conclude 
that  the  continued  operation  and  maintenance  of  Big  Bay  Harbor  is  im¬ 
portant  to  the  health,  safety,  and  social  well-being  of  the  residents 
fo  the  local  area  and  other  persons  utilizing  the  facility  as  a  harbor- 
of-refuge. 
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10.002  The  adverse  Impacts  of  operation  and  maintenance  activities 
are  generally  short-term  in  nature,  and  the  social  benefits  resulting 
from  the  project  far  outweigh  these  short-term  effects.  However,  in 
order  that  the  Big  B^y  project  remain  desirable,  and  to  reduce  the 
potential  environmental  impacts,  consideration  will  continue  to  be 
given  to  minimizing  the  impacts  on  fish  and  wildlife  resources  during 
all  phases  of  maintenance  and  to  reduce  the  return  of  polluted 
materials  to  the  water  following  dredging  and  disposal. 

10.003  Attention  will  continue  to  be  given  to  preventing,  controlling 
and  removing  any  fuel  spillage  or  oil  slicks  caused  by  dredging  and 
harbor  maintenance  activities.  Efforts  will  continue  to  be  made  to 
avoid  spillage  of  sediment  back  into  the  harbor  during  dredging,  load¬ 
ing  and  unloading  of  scows,  cleaning  of  scows,  and  related  activities. 

10.004  Open  lake  disposal  will  be  coordinated  with  the  Michigan 
Department  of  Natural  Resources  and  the  U.S.  Fish  and  Wildlife  Service, 
so  that  dredged  material  is  not  dumped  on  spawning  areas. 

10.005  Public  access  and  recreational  opportunities  for  fishermen, 
bird  watchers,  photographers,  and  other  users  of  the  breakwaters, 
and  adequate  safety  precautions  and  equipment  will  be  afforded. 

10.006  The  proposed  action  will  not  result  in  the  displacement  of  any 
persons  or  in  the  loss  of  any  known  cultural,  natural,  historic,  or 
archaeological  resources.  A  1-day  pit ‘test  of  the  disposal  area  will 
be  made  prior  to  any  disposal  on- land. 

10.008  The  environmental  review  by  this  office  has  indicated  that 
the  proposed  action  will  not  have  a  significant  impact  on  the  quality 
of  the  human  environment. 

10.009  Therefore,  I  conclude  that  these  activities  do  not  constitute 
a  major  Federal  action  which  will  significantly  affect  the  quality 
of  the  human  environment  and  it  is  my  decision  that  an  environmental 
impact  statement  will  not  be  prepared  for  this  activity. 


20  May  1975 


MAX  W.  NOAH 

Colonel,  Corps  of  Engineers 
District  Engineer 


iH  cnj  m  ^  m  vo 


ENVIRONMENTAL  ASSESSMENT  REPORT 
OPERATION  AND  MAINTENANCE 
AND  HARBOR-RELATED  SHORELINE  EROSION 
BIG  BAY  HARBOR 
BIG  BAY,  MICHIGAN 
LAKE  SUPERIOR 


TECHNICAL  APPENDIX 
TABLE  OF  CONTENTS 


Exhibit  Page 


Lake  Superior  Projects  A-l 

Big  Bay  Harbor  Project  Map  A-2 

Big  Bay  Harbor  Operations  History  A-3 

EPA  Letter  Re-evaluating  Big  Bay  Harbor  A-5 

Big  Bay  Area  Map  A-8 

Sampling  Zones  A-9 

7  Sample  Data 

Identification  of  Samples  A- 10 

Bottom  Sediment  Samples  A-12 

Water  Samples  A-17 

Benthic  Invertebrates  A-22 

Phytoplankton  and  Zooplankton  A-24 

Bacteriological  Analysis  A-26 

8  Fish  of  Big  Bay  A-27 

9  Letters  of  Historical/Archaeological 

Coordination  A-29 

10  Letters  of  Coordination  with  U.S.  Fish  and 

Wildlife  Service,  Michigan  DNR,  and  U.S. 

EPA  A-38 


A-l 


y 


I- 


TECHNICAL  APPENDIX 


exhibit  I 


EXHIBIT  2 


TECHNICAL 


APPENDIX 


Big  Bay  Harbor  Operations  History 

The  following  is  a  brief  summary  of  Corps  of  Engineers  activities  in 
Big  Bay  Harbor  from  1959  through  FY  1975. 

Cu.  Yds.  Costs 


Year 

Event  Description 

Removed 

$  Maint. 

-  to 

1950 

Authorization  1945-no  work  done 

1959 

Detailed  studies 

$12,576 

1960 

Contract  const,  of  harbor 

11,000 

161,241 

1961 

Misc.  engineering  harbor 
construction 

90,000 

120,052 

1962 

Harbor  expansion 

46,483 

1963 

Protection  E.  breakwater,  bank 
surveys,  misc.  engineering 

$15,034 

1964 

Dredging,  bank  protection  E. 
breakwater,  surveys 

5,875 

51,360 

1965 

Dredging,  cond.  surveys 

10,775 

17,006 

1966 

Dredging,  cond.  surveys 

6,000 

16,431 

1967 

Condition  surveys,  dredging 

5,500 

8,500 

1968 

Maint.,  breakwater  and  pier 
repair,  surveys,  dredging 

17,320 

46,878 

1969 

Pier  repair,  breakwater 
repair  surveys,  admn.  costs 

215,938 

1970 

Breakwater  repair,  surveys, 
admn.costs 

55,060 

1971 

Cond.  surveys,  dredging, 

3,750 

15,960 

1972 

Cond.  surveys,  dredging,  break¬ 
water  repairs,  erosion  studies 

3,750 

33,329 
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Big  Bay  Harbor  Operations  History  (Continued) 

Cu.  Yds.  Costs 


Year 

Event  Description 

Removed  $  New 

$  Maint, 

1973 

Maint.  Dredging 

6,750 

$32,800 

1974 

Maint.  Dredging 
(15  July-5  August) 

5,360 

14,400 

1975 

Maint.  dredging 

16,500 

Total  cubic  yards  removed 
through  1975: 

174,830 

Total  itemized  costs 
through  1975: 

340,352 

539,196 

5 
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UNITED  STATES 

ENVIRONMENTAL  PROTECTION  AGENCY 
REGION  V 

2)0  SOUTH  DEARBORN  ST. 

CHICAGO.  ILLINOIS  60604 


Colonel  Max  W.  Noah 
District  Engineer 
Department  of  the  Army 
St.  Paul  District 
Corps  of  Engineers 
1210  U.S.  Post  Office  and 
Custom  House 

St.  Paul,  Minnesota  55101 
Dear  Colonel  Noah: 

This  is  in  reference  to  your  letter  of  December  24,  1974  (NCSED-F)  con¬ 
cerning  Big  Day  Harbor,  Michigan. 

We  have  re-evaluated  our  sediment  data  for  this  harbor,  and  based  on  the 
1972  chemical  analyses  and  field  observations  we  have  made  the  determina¬ 
tion  that  only  that  portion  of  the  harbor  indicated  by  shading  on  th;- 
attached  project  map  is  polluted.  The  question  of  disposal  alternative 
can,  at  this  time,  be  influenced  by  the  following  factors: 

1.  Volume  of  material  to  be  dredged  -  taking  into  account  our  new 
delineation,  this  should  be  broken  down  into  polluted  and  unpol¬ 
luted  volumes  and  accompanied  by  a  map  (project)  showing  the 
shoaled  areas. 

2.  Source  of  sediments  which  are  shoaling  in  this  project  -  inflow 
from  creek  or  shore  of  Lake  Superior. 

3.  Possible  sources  of  contamination  -  list  of  dischargers  in  the 
area  of  dredging  activity  to  include  chemical  characteristics 
of  the  discharge. 

4.  Availability  of  pumpout  facilities  for  boats,  and  any  information 
on  compliance  with  associated  State  regulations. 

5.  More  recent  bottom  sediment  data  which  might  be  available. 

In  order  to  more  properly  make  a  determination  on  the  spoiling  of  dredged 
material  from  this  project,  we  suggest  that  you  revise  and  update  your 
letter  report  for  Big  Bay  Harbor,  Michigan  to  include  information  on  the 
above  listed  factors  as  well  as  costs. 


A- 5 


EXHIBIT  4 


EXHIBIT  4 


TECHNICAL  APPENDIX 


-  2  - 


Dredged  spoil  can  be  considered  a  resource  in  certain  cases.  We  hope  that 
you  keep  this  in  mind  during  your  disposal  site  selection  process. 

We  wish  to  work  closely  with  you  on  this  and  other  projects  in  your  dis¬ 
trict.  If  you  need  assistance  or  additional  information,  please  feel 
free  to  contact  us. 


Sincerely  yours, 

Robert  W.  Zeller,  Ph.D.,  Director 
Surveillance  and  Analysis  Division 


Attachment 
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The  identification  of  specific  sanples  within  a  cone  in  Dig  toy 
Harbor. 


SAMPLE 

date 

NUMBER 

CDLLITTED 

AGENCY 

3 

June  1970 

EPA 

4 

June  1970 

EPA 

5 

September  1972 

EPA 

6 

September  1972 

EPA 

10 

November  1972 

NBI 

17 

July  1973 

NBI 

23 

June  1973 

MUJ 

29 

August  1973 

MTU 

7 

September  1973 

EPA 

11 

November  1972 

NBI 

16 

July  1973 

NBI 

22 

June  1973 

fflU 

28 

August  1973 

fTTU 

1 

June  1970 

EPA 

2 

June  1970 

EPA 

8 

September  1972 

EPA 

9 

September  1972 

fePA 

21 

June  1973 

MTU 

27 

August  1973 

urn 

12 

November  1972 

NBI 

13 

November  1972 

NBI 

14 

July  1973 

NBI 

15 

July  1973 

NBI 

18 

June  1973 

trru 

19 

June  1973 

MTV 

20 

June  1973 

MTU 

24 

August  1973 

fTTU 

25 

August  1973 

MTU 

26 

August  1973 

MTU 

EXHIBIT  7 
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Samples  collected  by  EPA,  NBI, 
Harbor. 

and  MTU  in  Big  Bay 

Sample 

Collecting 

Date 

Number 

Agency 

Collected 

1-4 

EPA 

June,  1970 

5-9 

EPA 

September,  1972 

10-13 

NBI 

November,  1972 

14-17 

NBI 

July,  1973 

18-23 

MTU 

June,  1973 

24-29 

MTU 

August,  1973 
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l^ble  3.  Results  of  laboratory  analysis  of  bottom  sediment  samples  collected  in  Big  Bay  Harbor 
by  EPA,  tJT.I,  and  !TTJ.  (continued) 


Evaluation 


Results  of  labor  itory  analysis  of  bottom  sediment  sarples  collected  in  Big  Bay 
EP7i,NBI  and  MTU  (continued) . 
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Results  of  laboratory  analysis  of  water  samples  collected  in  the  Big  Bay  by  MJV  and  NBI. 

S  =  sample  collected  one  meter  below  the  water  surface,  B  =  sample  collected  one  meter  above 
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Results  of  laboratory  analysis  of  water  samples  collected  in  the  Big  Bay  by  W0  and  NBI. _ 

S  =  sarple  collected  one  meter  below  the  water  surface,  B  =  sample  collected  one"  meter  above 
the  bottom. 


Dissolved  0^  (pp»)  -  -  10.1  10.0  9.8  -  9.6  '  11.6 
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EXHIBIT 


Results  of  laboratory  analysis  of  water  samples  collected  in  the  Big  Bay  by  MTO  and  NBI. 

S  =  sample  collected  one  meter  below  the  water  surface,  B  =  sample  collected  one  meter  above 
the  bottom. 
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EXHIBIT  7 


Results  of  laboratory  analysis  of  water  samples  collected  in  the  Big  Bay  by  MTU  and  NBI- 
S  =  sarrple  collected  one  re  ter  below  the  water  surface,  B  =  sanple  collected  one  meter  above 
the  bottom. 
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Benthic  Invertebrates  Collected  by  MTU  and 
NBI  with  a  nine  inch  x  nine  inch  Ponar  Dredge 
at  Big  Bay. 


Sample  Organism 

Number  •  _ _ 


Number 

Present 


10 

Procladius 

10 

Unidentified  Cliironomicls 

10 

Peloscolex 

10 

lumbriculus 

10 

Hyalella 

10 

Psychomyia 

10 

Helobdella 

11 

Procladius 

11 

Peloscolex 

11 

lumbriculus 

11 

Palpomyia 

11 

Psychcmyia 

11 

Pontoporeia 

12 

Eukie  f  fer iella 

12 

lumbriculus 

13 

Eukicfferiella 

13 

Cryptochironomus 

13 

Chironcnus 

13 

Unidentified  Chironcmid 

13 

Fonboporeia 

14 

Cryptochironanus 

14 

Unidentified  Chironarud 

15 

Cryptochironomus 

16 

Eukeifferiella 

16 

lumbriculus 

16 

Limnodrilus 

16 

Peloscolex 

16 

Gyraulus 

17 

HOST 

18 

Parala  uterhomiel  la 

19 

Diamesa 

19 

Paralauterbomiella 

20 

Unidentified  Giironcrud 

3 

2 

3 

4 
1 

3 
1 

1 

4 
3 
1 
1 
2 

3 

3 

1 

1 

1 

2 

1 

1 

1 

2 

1 

3 

2 

5 

1 


1 

1 

2 

1 
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Big  Bay  Continued. 


ianple 

Number 

Organism 

21 

Cryptochironanus 

21 

Limnodrilus 

21 

Lumbriculidae 

21 

Hyalella 

22 

Eukief feriella 

22 

Pentaneurini 

22 

Peloscolex 

22 

Lumbr icul idae 

22 

Psychcmyia 

22 

Hirudinea 

23 

Procladius 

23 

Unidentified  Orthocladiinae 

23 

Peloscolex 

23 

Lunbr icul idae 

23 

Tubifex 

23 

Limnodrilus 

24 

Constmpellina 

24 

Limnodrilus 

25 

Paralauterbomiella 

25 

Chironorrus 

26 

Eukiefferiella 

26 

Cons tempo 1 1 ina 

27 

Chironamus 

27 

Eukiefferiella 

27 

Unidentified  Chironcmid 

27 

Itmhriculus 

28 

Procladius 

28 

Cryptochironcrius 

28 

Ueter otr i s socladius 

28 

Dicrotcndipes 

28 

Peloscolex 

28 

Limnodrilus 

28 

Tubifex 

28 

Hyalella 

29 

Procladius 

29 

Chironomus 

29 

Peloscolex 

Nunber 

Present 
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Sample 


23S 

23B 

29S 

29B 

22S 

22B 

28S 

28B 

21S 

21B 

27S 

27B 

16S 
J8B 
24  S 
24B 
19S 
19B 
25S 
25B 
20S 
20B 
26S 
26B 


Bacteriological  analysis  of  water  samples  from 
Big  Bay,  collected  by  MTU  in  the  summer  of  1973. 
Surface  samples  (S)  and  bottom  samples  (B)  were 
collected  one  meter  below  the  surface  and  one 
meter  above  the  bottom. 


Total 


Fecal 


Zone 

Date 

Coliforms 

Colif  oi 

1 

6/73 

23 

9 

1 

6/73 

4 

<3 

1 

8/73 

20 

9 

1 

8/73 

4 

<3 

2 

6/73 

43 

9 

2 

6/73 

<3 

<3 

2 

.  8/73 

9 

4 

2 

8/73 

9 

<3 

3 

6/73 

7 

<3 

3 

6/73 

4 

<3 

3 

8/73 

7 

7 

3 

8/73 

4 

4 

4 

6/73 

4 

<3 

4 

6/73 

4 

<3 

4 

8/73 

93 

9 

4 

8/73 

4. 

<3 

4 

6/73 

<3 

<3 

4 

6/73 

4 

<3 

4 

8/73 

23 

<3 

4 

8/73 

<3 

<3 

4 

6/73 

<3 

<3 

4 

6/73 

4 

<3 

4 

8/73 

4 

4 

4 

8/73 

4 

4 

A-26 


TECHNICAL  APPENDIX 


Fish  of  Big  Bay 


Scientific  Name 


Class  Agnatha  -  jawless  flahes 
Petremyzontidae  -  lampreys 
Pet  remyzon  marinus 

Class  Osteichthyes  -  bony  fishes 
Saluionldac  -  trouts 
Coregonus  artedli 
Co rf|j onus  clupeaf ormis 
Coiv;,"nu-i  lioyl 
Oncorliynciius  gorhuscha 
Oncai'liyaclms  kisutch 
Onct  rliynclius  tshawytscha 
Prosopium  cylindraceun 
Sa lr.io  r.airdrerl 
Salino  trutta 
Snivel inus  fontlnalls 
Salvcl j nus  namaycush 
S  a  J  inQ  salar 

Osmeridao  -  smelts 
Osmorus  mordax 


Esocidae  -  pikes 
Esox  luclus 

Cyprinidae  -  minnows  and  carps 
Cyprinus  carple 
Notropus  athorlnoldes 
Notropus  hudsonlus 
Seraotilus  atromaculatus 
Rhi nichtliys  atratulus 

Catostfi.idae  -  suckers 
Catost onus  catostomus 
C.itost  onus  commersonl 
Maxontona  roacrolcpidotum 

Gadid.iv  -  codfishes 
Lota  lota 

Gasteros teidae  -  sticklebacks 
Pun pi t ius  pung  l  tlus 
Castcvostaus  aculeatus 

Central chidae  -  sunfishes 
Mlcroptei us  dolomieui 
Amb3npl  ites  rupestrls 
Leponls  tiatoch 


Cowon  Name 


Sea  lamprey 


Claco  or  Lake  herring 
Lake  vhltefish 
Bloater 

Pink  saloon  (odd  year  cycle). 

Coho  aalnon 

Chinook  saloon 

Round  white fish 

Rainbow  trout 

Brown  trout 

Brook  trout 

Lake  trout 

Atlantic  saloon 


Rainbow  smelt 
American  smelt 


Northern  pike 


Carp 

Emerald  shiner 
Spottail  shiner 
Creek  chub 
Black  nosed  dace 


Longnose  sucker 
White  sucker 
Northern  redhorse 


Burbot 


Nlnesplne  stickleback 
Threesplne  stldkeback 


Smallaouth  bass 
Rock  base 
Blue  gill 
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EXHIBIT  8 


Fish  of  Big  Bay  (Continued) 

Scientific  Name  _ Common  Name 


Percidae  -  perches 

Etheostoma  nigrum 

Johnny  darter 

Perea  flavescens 

Yellow  perch 

Stizestedion  vitreum  vitreum 

Walleye 

Cottidae  -  sculpins 

Cottus  bairdi 

Mottled  scuplin 

Cottus  cagnaxus 

Slimy  sculpin 

Cottus  ricei 

Spoonhead  sculpin 

Acipenseridae 

Acipenser  fulvescens  Lake  sturgeon 


*  Names  are  in  agreement  with  the  American  Fisheries  Society,  1970 
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2JCSI2D-ER 


7  January  1975 


Ms.  K  rtha  !•!•  I; J -.alow 
Division  of  Michigan  history 
Department  of  ...itural  Resources 
208  iTorth  Capitol  j .venue 
Mutual  Build-in  j 
Lansin;,  Michigan.  ^923 


Dew  Ms.  Bigelow: 

We  tiro  now  in  the  process  of  preparing  a  draft  environmental  inpact 
statement  for  operation  and  naintenanca  and  tlie  existing  erosion 
problem  at  Big  2kiy  harbor,  Marquette  County,  Michigan. 

In  gencial,  the  statement  vill  discuss  the  environmental  impacts 
of  Corps  of  Lngineers  activities  necessary  to  maintain  and  operate 
the  harbor,  These  involve  normal  breakwater  repair  and  maintenance 
dredging.  The  Corps  removes  on  annual  average  of  3,000  to  U.000 
cubic  yards  of  dredge  material.  This  dredging  is  necessary  in  order 
to  J  cop  the  Jinrbor  open  as  a  harbor-of-refuge. 

The  sediments  dredged  from  vrithin  the  natural  shoreline  of  the  harbor 
are  classified  polluted  by  the  Bnvironrontal  Protection  Agency.  It 
is  estimated  that  approximately  2,000  cubic  yards  of  these  polluted 
sediments  will  be  dredged  from  the  inner  harbor  in  the  next  ten  years. 
Plans  are  to  dispose  of  these  dredged  sediments  on  land  in  a  2m-ocre 
area  Just  south  of  the  harbor,  which  is  the  site  ciu*rently  being  used 
for  such  disposal,  A  nap  is  inclosed  vliich  shows  the  location  of  the 
disposal  site.  Cediments  urodged  from  outside  the  harbor's  natural 
shoreline  ore  classified  nonpollutcd  and  would  be  disposed  of  in  the 
open  lake  or  m>ed  us  beach  nourislcaent  in  the  eroded  area  east  of  the 
east  breakwater. 

In  compliance  vrith  Section  106  of  the  Rational  Historic  Preservation 
Act  of  I960  a.  id  Ixecutivo  Order  11 593 »  we  are  requesting  your  comments 
concerning  the  existence  of  uny  historical,  archeological,  and  paleon¬ 
tological  resources  which  nay  exist  in  tho  vicinity  of  Big  Bay  Harbor, 
llnrquette  County,  Michigan,  and  which  nay  bo  affected  by  operation  and 
maintenance  activities  in  the  liarbor. 
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EXHIBIT  9 


NCn;  h-in  7  January  1975 

Ms .  itartha  Jl«  :if  _'olow 

The  drr.it  eir.'ir*';-.  -ntul  ir.eact  3tateaent  is  scheduled  for  con— 
plciion  ia  Jv.:;-  i.Vh,  and  a  copy  will  be  furnished  you  at  that 
tine. 


If  v«  can  be  of  ru;y  further  assistance,  please  contact  ua. 

Sincerely  yours. 


3  incl  MAX  V.  liOAII 

1.  Map  of  Lake  Superior  Colonel,  Corps  of  Engineers 

project,  r,  showing  District  Eneineer 

lot.  of  hi-  buy  Harbor 

2.  Map  of  Din  bay  iiarbor, 

ch-vinc*  proposed  dis¬ 
posal  site 

3.  Lirt  of  those  receiving' 

identical  lovter 
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List  of  those  receiving  identical  letters: 


Ms.  Martha  M.  Bigelow 
Division  of  Michigan  History 
Department  of  Natural  Resources 
208  North  Capitol  Avenue 
Mutual  Building 
Lansing,  Michigan  1+8933 


Mr.  James  Fitting 
State  Archeologist 
Department  of  Natural  Resources 
Stevens  T.  Mason  Building 
Lansing,  Michigan  1+8926 


Mr.  Wilfred  M.  Husted 
Archeologic  Salvage  Coordinator 
U.S.  Department  of  the  Interior 
National  Park  Service 
ll»3  South  3rd  Street 
Philadelphia,  Pennsylvania  19106 


« 
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MICHIGAN  DEPARTMEN  T  OF  STATE 
RICHARD  H,  AUSTIN  SECRETARY  O  F  S  TAT  E 


mn 


January  15,  1975 


CANSING 

MICHIGAN  4  S  9  1  S 
(517)  373-0510 

MICHIGAN  HISTORY  DIVIO 

ADMINISTRATION,  PUIUCATION 
RESEARCH.  AND  HISTORIC  BTt 

209  N.  Capitol  Av«nm 

state  archives 

3405  N,  Logan  Str««t 

STATE  MUSEUM 

505  N.  Washington  Avgnut 


Colonel  Max  W.  Noah 

U.S.  Army  Corps  of  Engineers 

1210  U.S.  Pose  Office  and  Customs  House 

St.  Paul,  Minnesota  55101 

Dear  Colonel  Noah: 


In  response  to  your  inquiry  about  archaeological  resources  in 
the  Big  Bay  Harbor  area  in  Marquette  County,  Michigan,  I  can  state 
that  we  have  no  record  of  specific  sites  in  our  files.  However, 
we  do  have  a  local  history  manuscript  which  indicates  that  a 
17th  century  burial  was  found  in  the  vicinity  of  Squaw  Beach. 
Independence  Lake  had  an  Indian  place  name  (Soosoowagami)  and 
it  is  very  likely,  on  topograpnical  grounds,  that  there  were 
Indian  encampments  in  the  Big  Bay  vicinity. 

Your  project  involves  a  minimal  amount  of  dredging  and  disposal 
but  there  is  a  possibility  that  all,  or  part,  of  a  site  might 
be  covered.  While  such  dumping  might  obliterate,  but  not 
destroy,  such  a  site,  it  would  be  advisable  to  sponsor  a  one 
day  test  pitting  project  to  check  the  disposal  area  now  and 
clear  it  for  possible  future  development. 

/7 \ 

'  Sinfcerely, 


/  James  E.  Fitting 
f  Xtate  Archaeologist 

Michigan  History  Division 

JEF/cw 

cc :  Mike  Washo 
M.  Bigelow 
K.  Eckert 
M.  Buckmaster 
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n  UPLY  UKk  TO: 

L7423  MWR 


United  States  Department  of  the  Interior 

NATIONAL  PARK  SERVICE 
HI  WEST  REGION 
1709  JACKSON  STREET 
OMAHA,  NEBRASKA  66102 

L  JAN  31  1975 


Colonel  Max  W.  Noah 
District  Engineer 

St.  Paul  District,  Corps  of  Engineers 
1210  U.  S.  Post  Office  &  Custom  House 
St.  Paul,  Minnesota  55101 

Dear  Colonel  Noah: 

Reference  your  letter  of  January  7,  1975,  pertaining  to  operation  and 
maintenance  and  the  existing  erosion  problem  at  Big  Bay  Harbor, 

Marquette  County,  Michigan. 

No  established  or  studied  units  of  the  National  Park  Service  or  sites 
registered  or  eligible  for  registration  as  National  Historic,  Natural 
or  Environmental  Educational  landmarks  appear  to  be  adversely  affected 
by  the  proposal.  Accordingly,  we  have  no  objections  to  the  performance 
of  this  work  as  related  to  this  area. 

Hie  draft  statement  should  present  evidence  of  consultation  with  the 
Michigan  State  Historic  Preservation  Officer,  Dr.  Martha  Bigelow,  Director, 
Michigan  History  Division,  Department  of  State,  Lansing,  Michigan  48S13, 
and  the  State  Archeologist,  Dr.  James  E.  Fitting,  Michigan  History 
Division,  Department  of  State,  Lansing,  Michigan  48918.  The  opinion  of 
the  State  Historic  Preservation  Officer  should  be  sought  regarding  potential 
effect  of  the  project  on  any  sites  listed  in  or  eligible  for  inclusion 
in  the  National  Register  of  Historic  Places.  The  National  Register  of 
Historic  Places  (including  monthly  supplements  published  in  the  Federal 
Register)  should  he  consulted,  however,  because  a  site  may  be  in  the  process 
of  evaluation  or  nomination,  the  opinion  of  the  SKPO  should  be  presented 
in  the  statement.  The  State  Archeologist  should  be  consulted  regarding 
the  need  for  an  archeological  survey  of  the  project  area  and  his 
recommendations  presented. 


Sincerely  yours, 

Merrill  D.  Beal 
Acting  Regional  Director 
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MICHIGAN  DEPARTMENT  OF  STATE 
R  I  C  hT  RD  M.  AUSTIN  SECRETARY  OF  STATE 


January  16,  1975 

S06  N.  Washington  Avsnus 


Colonel  Max  W.  Noah 

U.S.  Army  Corps  of  Engineers 

1210  U.  S.  Pose  Office  and  Customs  House 

St.  Paul,  Minnesota  55101 

Dear  Colonel  Noah: 

'’our  letter  requesting  comments  on  historical  resources  in  the 
vicinity  of  Big  Bay  Harbor,  Marquette  County,  Michigan,  has  been 
referred  to  me  by  Dr.  Martha  Bigelow,  Director,  Michigan  History 
Division. 

The  Michigan  History  Division  has  not  yet  conducted  a  systematic 
survey  of  cultural  resources  in  Marquette  County.  However,  the 
L'SGS-Big  Bay  Quadrangle,  1:62500,  1954,  indicates  a  ruins, 
probably  dock  pilings,  along  the  Lake  Superior  shoreline,  l/4 
mile  north  of  Burns  Landing. 

I  suggest  you  contact  the  Marquette  Historical  Society  and  the 
Architectural  Heritage  Committee  to  determine  the  historic  sites 
identified  locally'.  Esther  B.  Bystrom,  Executive  Secretary, 
Marquette  Historical  Society,  Longyear  Research  Library,  213 
North  Front  Street,  Marquette  49855  (1-906-226-6821);  Paul  Bllgen, 
Architectural  Heritage  Committee,  P.O.  Box  336,  Marquette  49855 
(1-906-226-3640). 

VeiV  truly  yours, 

Kathryn  B j  Eckert 

Histuric •Treservation  Coordinator 

Michigan  History  Division 

cc:  M.  Washo 
M.  Bigelow 
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LANSING 


XJV 


MICHIGAN  4891  8 


(517)  373-0510 

MICHIGAN  HISTORY  DIVISION 


ADMINISTRATION.  PUBLICATIONS, 
RESEARCH.  AND  HISTORIC  SITES 
208  N.  Capitol  Avanut 


STATE  ARCHIVES 
3405  N.  Logan  Stroat 

(TATE  UIICCIIU 
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DEPARTMENT  OF  THE  ARMY 
ST.  PAUL  DISTRICT.  CORPS  OF  ENGINEERS 
1210  U.  S.  POST  OFFICE  A  CUSTOM  HOUSE 
ST.  PAUL.  MINNESOTA  55101 


IN  REPLY  ncrcn  TO 

NCSED-ER  7  February  1975 

Ms.  Esther  B.  Bystrom 
Executive  Secretary 
Marquette  Historical  Society 

Longyear  Research  Library  ' 

213  North  Front  Street 
Marquette,  Michigan  49855 


Bear  Ms.  Bystrom: 


We  are  now  in  the  process  o£  preparing  an  environmental  assessment  report 
for  operation  and  maintenance  and  the  erosion  problem  at  Big  Bay  Harbor, 
Marquette  County,  Michigan. 

In  general,  the  report  will  discuss  the  environmental  impacts  of  Corps  of 
Engineers  activities  necessary  to  maintain  and  operate  the  harbor.  These 
involve  normal  breakwater  repair  and  maintenance  dredging.  The  Corps 
removes  an  annual  average  of  3,000  to  4,000  cubic  yards  of  dredge  material 
This  dredging  is  necessary  in  order  to  keep  the  harbor  open  as  a  harbor- 
of-refuge. 

The  sediments  dredged  from  within  the  natural  shoreline  of  the  harbor  are 
classified  polluted  by  the  Environmental  Protection  Agency.  It  is  esti¬ 
mated  that  approximately  2,000  cubic  yards  of  these  polluted  sediments 
will  be  dredged  from  the  inner  harbor  in  the  next  10  years.  Plans  are 
to  dispose  of  these  dredged  sediments  on  land  in  a  2  1/2-acre  area  just 
south  of  the  harbor,  which  is  the  site  currently  being  used  for  such  dis¬ 
posal.  A  map  is  inclosed  which  indicates  the  location  of  the  disposal 
site  and  designates  the  inner  (polluted)  and  outer  (unpolluted)  portions 
of  the  harbor.  Sediments  dredged  from  outside  the  harbor's  natural  shore¬ 
line  are  classified  nonpollutcd  and  would  be  disposed  of  in  the  open  lake 
or  used  as  beach  nourishment  in  the  eroded  area  east  of  the  east 
breakwater. 

As  suggested  in  the  inclosed  letter  from  Ms.  Kathryn  B.  Eckert  of  the 
Michigan  History  Division,  we  are  requesting  your  comments  concerning  the 
existence  of  any  historical,  archaeological  and  paleontological  resources 
which  may  exist  in  the  vicinity  of  Big  Bay  Harbor,  Marquette  County, 
Michigan,  and  which  may  be  affected  by  the  operation  and  maintenance 
activities  in  the  harbor.  In  particular,  we  would  appreciate  receiving 
any  information  you  may  have  concerning  the  ruins,  mentioned  in 
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NCSED-ER  7  February  1975 

Ms.  Esther  B.  Byslrora 


Ms.  Eckert's  letter,  which  arc  under  water  approximately  one-fourth 
mile  north  of  the  harbor  (see  inclosure  2). 

Thank  you  for  your  help  in  this  matter. 


Incls 

1.  Map  of  Lake  Superior  projects 
showing  location  of  Big  Bay 
Harbor 

2.  Map  of  Big  Bay  Harbor  showing 
proposed  disposal  site  and 
site  of  submerged  ruins 

3.  Letter  from  Ms. Kathryn  B. 
Eckert 


MAX  W.  NOAH 
Colonel,  Corps 


of  Engineers 


District  Engineer 


Identical  letter  to: 

Mr.  Paul  Bilgin 

Architectural  Heritage  Committee 
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THE  ARCHITECTURAL  HERITAGE 
COMMITTEE  OP  MARQUETTE 
P.O.  BOX  336 

MARQUETTE,  MICHIGAN  49855 


Colonel  Max  W.  Noah 

Corns  of  Engineers,  St.  Paul  District 

Department  of  the  Army 

1210  U.S.  Post  Office 

St.  Paul,  Minnesota  55101 

Dear  Colonel  Noah: 

Thank  you  for  your  letter  of  December  7*  1975. 

The  Architectural  Heritage  Committee  of  the  City  of  Marquette 
has  no  hard  information  regarding  historical,  archaeological 
or  paleontological  resources  In  the  Big  Bay  Harbor  area. 

In  particular,  we  are  well  enough  acquainted  with  the  "submerged 
ruins"  shown  on  the  chart  entitled  "Big  Bay  Harbor,  Michigan", 
which  you  Included,  to  acknowledge  their  existence,  but  not  to 
comment  on  their  potential  significance. 

Perhaps  in  the  near  future,  with  the  help  of  the  Michigan  His¬ 
tory  Division,  Department  of  State,  a  recomendatlon  c.an  be 
mode  as  to  the  potential  significance  of  this  area  to  aid  you 
in  future  planning.  We  will  be  glad  to  do  anything  we  can  to 
belt)  in  this  regard. 


Sincerely, 

— — 

Paul  R.  BilgerK^__3 
Chairman 

ARCHITECTURAL  HERITAGE  COMMITTEE 
MARQUETTE,  MICHIGAN 
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United  States  Department  of  the  Interior 

IN  imv  Mill  TO: 

FISH  AND  WILDLIFE  SERVICE  £S  ^ 

Fedetal  Building,  Fori  Snellmg 


Twin  Cities,  Minnesota  SSI  II 


JAN  3  0  1375 


Colonel  Max  W.  Noah 
District  Engineer 
U.  S.  Army  Engineer  District 
St.  Paul 

1210  U.  S.  Post  Office  and  Custom  House 
St.  Paul,  Minnesota  55101 

Dear  Colonel  Noah: 

Please  refer  to  your  letter  of  December  24,  1974  (NCSED-F),  con¬ 
cerning  the  proposed  spoil  disposal  site  for  Big  Bay  Harbor,  Mar¬ 
quette  County,  Michigan,  as  described  in  the  "Brief  Letter  Report 
on  Confined  Dredge  Disposal  for  Big  Bay  Harbor,  Michigan."  We 
have  reviewed  the  Brief  Letter  Report  and  concur  with  your  selected 
upland  spoil  area. 

We  are  particularly  pleased  that  an  upland  site  has  been  chosen 
to  confine  the  polluted  spoil  and  also  that  possible  municipal  use 
of  the  spoil  is  being  investigated. 

Our  letter  to  you  of  November  25,  1974,  offered  our  views  regarding 
shoreline  damage  prevention  and  mitigation  at  Big  Bay  Harbor  and 
three  other  Lake  Superior  Harbors.  We  indicated  that  in-water  work 
should  not  be  performed  between  October  15  and  ice-up,  so  the  project- 
related  turbidity  would  not  disrupt  lake  trout  reproduction.  Our 
most  recent  conversation  with  the  Michigan  Department  of  Natural  Re¬ 
sources  (MDNR)  indicated  that  since  lake  trout  do  not  spawn  in  the 
harbor,  the  time  frame  indicated  in  our  previous  letter  need  not 
apply  to  in-water  work  done  completely  within  Big  Bay  Harbor  itself. 

We  also  were  informed  by  MDNR  that  there  are  public  beaches  near  Big 
Bay  Harbor  that  could  use  more  sand--Squaw  Beach,  for  example.  If 
unpolluted  bottom  material  is  found  in  significant  quantity,  we  in¬ 
vite  you  to  coordinate  with  us  and  MDNR  before  proceeding  with  the 
usual  open  lake  disposal. 


Sincerely  yours, 

AcWn*egional  Director 

Director,  Michigan  Department  of  Natural  Resources 


Save  Energy  and  You  Serve  America! 
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NATURAL  RESOURCES  COMMISSION 

CARL  T  JOHNSON 
C  M  LAiTAlA 
DC  an  rmociON 
MHJLRV  f  SN£IL 
HARM*  H  V.HlTCLtV 
JOAN  L  *Oi.*£ 

CHARLES  G  YOONGLOVC 


STATE  or  MICHIGAN 


WILLIAM  G  MILLIKEN.  Governor 

DEPARTMENT  OF  NATURAL  RESOURCES 

STEVENS  T  MASON  BUiLOlNG  LANSING  MICHIGAN  48926 
HOWARD  A  TANNER.  D>r«ctor 


April  16,  1975 


Colonel  Max  W.  Noah 
District  Engineer 
U.  S.  Amy  Corps  of  Engineers 
1210  Post  Office  and  Custom  House 
St.  Paul,  Minnesota  55101 

Dear  Colonel  Noah: 


Re:  NCSED-F 

Thank  you  for  bringing  to  our  attention  the  need  for  a  response  to  your 
letter  of  December  24,  1974  regarding  Sig  Say  Harbor  in  Marquette  County. 

We  have  reviewed  the  brief  Letter  Report  on  Confined  Dredge  OisDosal 
i'or  Big  Bay  Harbor,  and  concur  with  the  selected  upland  spoil  area  for 
polluted  material . 


We  are  pleased  to  have  the  unpolluted  dredge  material  used  for  Dublic 
purposes.  The  attached  letter  dated  August  31,  1973  to  your  Lake 
Superior  Of/ice  in  Duluth  indicates  our  position  in  regards  to  use  of 
t.he  unpolluted  spoil  for  beach  nourishment. 


Very  truly  yours. 


h-  4 


.fWlu* 


R,T< 


Howard  A.  Tanner 
Director 


ir 
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RESOURCES  COMMISSION 
..  M.  t  AlTAtA 

Chjirfn^ 


STATE  OF  MICHIGAN 


CARL  T.  JOlriiON 
HILARY  F.  SNELL 
HARRY  H.  V.'rliTELEY 
CHARLES  G.  YOUNG  LOVE 


WILLIAM  G.  Mil. LIKEN.  Governor 

DEPARTMENT  CF  NATURAL  RESOURCES 

STEVENS  T.  MASON  C’JILOING.  LANSING.  MICHIGAN  4892S 
A.  GENE  GAZLAY.  Director 

August  31,  1973 


Court  land  Mueller  , 

St.  Paul  District  Corps  of  Engineers 
Lake  Superior  Area,  Canal  Park 
Duluth,  Minnesota  55002 

Dear  Mr.  Mueller: 

We  understand  that  the  Corps  expects  to  have  a  r.axirtun  of  11,000 
cubic  yards  of  unpolluted  dredged  spoils  from  the  dig  Bay  Harbor 
dredging  v.-hich  can  be  used  for  beech  nourishment.  The  State  of 
Michigan  will  offer  no  objection  to  the  use  of  clean  unpolluted  material 
for  a  beech  nourisK-tnt  program  or.  the  cast  side  of  the  Big  Bay 
Harbor  structures.  No  state  pernr.ts  will  be  required  provided  the 
bti.o  ij  plactd  on  Lit  bojiay  potlxo.i  o,  Leo  voy  ■ 

Very  truly  yours, 

BUKEAU  OF  WATER  MANAGEMENT 
Hydrological  Survey  Division 


Lawrence  N.  Witte,  P.E. 
Assistant  Chief 

KW/bw  / 

cc:  Herb  Miller,  Office  of  Planning  Services/ 

Col.  R.  Cox,  U.S.  Amy  Engineer  District,  St.  Paul 
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UNITED  STATES 

ENVIRONMENTAL  PROTECTION  AGENCY 
REGION  V 

230  SOUTH  DEARBORN  ST 
CHICAGO.  ILLINOIS  60604 


1  1975 


Colonel  Max  W.  Noah 

District  Engineer 

Department  of  the  Army 

St.  Paul  District,  Corps  of  Engineers 

1210  U.S.  Post  Office  and  Custom  House 

St.  Paul,  Minnesota  55101 

Dear  Colonel  Noah: 

Reference  is  made  to  your  letters  of  December  24,  1974  and  April  7,  1975 
(NCSED-F)  concerning  the  maintenance  of  Big  Bay  Harbor,  Michigan. 

In  the  matter  of  site  selection  for  containment  of  polluted  dredge  spoil, 
we  atteii.pt  to  consider  each  project  on  a  site  specific  basis.  Our  objec¬ 
tive  is  to  maximize  social  benefits  that  may  be  derived  from  the  proper 
disposal  of  materials  while  minimizing  any  adverse  environmental  impacts. 

We  have  carefully  reviewed  all  the  information  ycu  sent  us  concerning  the 
situation  at  Big  Bay  Harbor  as  well  as  the  data  and  information  obtained 
from  our  on-site  inspection  and  sampling  surveys.  The  bottom  sediments 
in  the  inner  portions  of  the  harbor  are  slightly  polluted,  but  considering 
that  there  is  only  2000  cubic  yards  of  polluted  sediment  that  must  be 
dredged  over  the  next  ten  years,  we  feel  that  open  lake  disposal  of  this 
material  would  have  no  significant  adverse  environmental  impacts  on  Lake 
Superior.  You  stated  in  your  brief  letter  report,  however,  that  the 
Marquette  County  Board  of  Road  Commissioners  has  expressed  an  interest  in 
using  this  dredged  material  for  construction  purposes  if  it  was  made 
available  at  an  on  land  disposal  site.  Since  this  would  be  in  line  with 
our  previously  stated  objectives,  we  strongly  suggest  you  continue  with 
your  plans  to  place  the  inner  harbor  dredgings  on  the  open  area  adjacent 
to  the  harbor  (proposed  disposal  site)  thereby  optimizing  the  net  benefits 
to  society. 

We  appreciate  the  opportunity  to  comment  on  this  project.  If  we  can  be 
of  further  assistance,  please  feel  free  to  contact  us. 


Sincerely  yours,  — 

Christopher  M.  Timm,  Acting  Director 
Surveillance  and  Analysis  Division 


♦ 


